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FIG . 2 ( continued ) 
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FIG . 2 ( continued ) 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 ??? AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 

Me 

Me , 
OH 

Me 
N. HH Me 

N. 
MeN C27 Ala Sar Val MePhe ' N 

Me 
N 
Me 

Me 
N. HN 

' N ' N 
Me 

Me 

Me ,, 
OH 

Me HH N. 
N 
Me 

Me 
N. 

MeN C28 Ala Sar Val Sar ' N 
Me 

Me 
N. N. HN 

' N ' N 
Me 

Me 

Me , 
OH 

Me 
N. ZI Me 

N. MeN C30 Ala Sar Val MeLeu 
' N 
Me 

' N 
Me 

Me O Me 
N. ZI HN 

' N ' N 
Me 



Patent Application Publication Jun . 25 , 2020 Sheet 19 of 43 US 2020/0199102 A1 

FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 ??? AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 
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FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 

Me 

OH 

Me , 
OH 
HH Me 

N. 
Me 
N. 

C100 Abu MeLeu Val MeTyr MeN ' N 
Me 

' N 
Me 

Me 0 Me 
N. HN O 

N ' N 
Me 

Me 

Mer , 
OH 

Me 
.N 

« ? ? Me 
N. Me 

C101 MeLeu Abu Val MeVal MeN ' N 
Me 

' N 
Me 

?? ? Me 
N. HN N 

' N ' N 
Me 

Me 

Mer , OH 
Me 
N. 

H Me 
N. 

C102 Abu MeLeu Val MeNva MeN ' N 
Me 

' N 
Me 

Me O Me 
N , 

H 
N. HN 

' N ' N 
Me 



Patent Application Publication Jun . 25 , 2020 Sheet 43 of 43 US 2020/0199102 A1 

FIG . 2 ( continued ) 
Entry AA1 AA2 AA3 AA4 Structure 

Me 

Mein 

Me 
N. 

OH 
, H 

' N 
Me 

Me 
N. 

C103 Abu MeLeu Val D - MeVal MeN ' N 
Me 

Me Me 
N. 

' N 
HN 

' N 
Me 

Me 

Mei , 
OH 
HH Me 

N. HH Me 
N. 

C104 Abu Meleu Val MeNle MeN ' N 
Me 

N 
Me 

Me Me 
N. 

N 
H 

HN 
' N 
Me 



US 2020/0199102 Al Jun . 25 , 2020 
1 

COMPOUNDS THAT PARTICIPATE IN 
COOPERATIVE BINDING AND USES 

THEREOF 

a linker moiety connects the presenter protein binding 
moiety ( or portion thereof ) and the target protein interacting 
moiety ( or portion thereof ) . 
[ 0006 ] In some embodiments , the compound has the struc 
ture : BACKGROUND 

12 

[ 0001 ] The vast majority of small molecule drugs act by 
binding a functionally important pocket on a target protein , 
thereby modulating the activity of that protein . For example , 
the cholesterol - lowering drugs statins bind the enzyme 
active site of HMG - CoA reductase , thus preventing the 
enzyme from engaging with its substrates . The fact that 
many such drug / target interacting pairs are known may have 
misled some into believing that a small molecule modulator 
could be discovered for most , if not all , proteins provided a 
reasonable amount of time , effort , and resources . This is far 
from the case . Current estimates hold that only about 10 % 
of all human proteins are targetable by small molecules . The 
other 90 % are currently considered refractory or intractable 
toward small molecule drug discovery . Such targets are 
commonly referred to as “ undruggable . ” These undruggable 
targets include a vast and largely untapped reservoir of 
medically important human proteins . Thus , there exists a 
great deal of interest in discovering new molecular modali 
ties capable of modulating the function of such undruggable 
targets . 

[ 0007 ] wherein A includes a mammalian target protein 
interacting moiety ; 
[ 0008 ] B includes a presenter protein binding moiety ; and 
[ 0009 ] L ' and L2 are independently selected from a bond 
and a linear chain of up to 10 atoms , independently selected 
from carbon , nitrogen , oxygen , sulfur or phosphorous atoms , 
wherein each atom in the chain is optionally substituted with 
one or more substituents independently selected from alkyl , 
alkenyl , alkynyl , aryl , heteroaryl , chloro , iodo , bromo , 
fluoro , hydroxyl , alkoxy , aryloxy , carboxy , amino , alky 
lamino , dialkylamino , acylamino , carboxamido , cyano , oxo , 
thio , alkylthio , arylthio , acylthio , alkylsulfonate , arylsul 
fonate , phosphoryl , and sulfonyl , and wherein any two 
atoms in the chain may be taken together with the substitu 
ents bound thereto to form a ring , wherein the ring may be 
further substituted and / or fused to one or more optionally 
substituted carbocyclic , heterocyclic , aryl , or heteroaryl 
rings . 
[ 0010 ] In some embodiments , the compound has the struc 
ture : 

SUMMARY 

A - 21 

B -22 

[ 0002 ] The present invention features compounds ( e.g. , 
macrocyclic compounds ) capable of modulating biological 
processes , for example through binding to a presenter pro 
tein ( e.g. , a member of the FKBP family , a member of the 
cyclophilin family , or PIN1 ) and a target protein . In some 
embodiments , the target and / or presenter proteins are intra 
cellular proteins . In some embodiments , the target and / or 
presenter proteins are mammalian proteins . In some embodi 
ments , provided compounds participate in tripartite pre 
senter protein / compound / target protein complexes inside 
cells , e.g. , mammalian cells . In some embodiments , pro 
vided compounds may be useful in the treatment of diseases 
and disorders such as cancer , inflammation , or infections . 
[ 0003 ] In one aspect , the invention features a compound 
( e.g. , a macrocyclic compound comprising 14 to 40 ring 
atoms ) . The compound includes : ( a ) a target protein inter 
acting moiety ( e.g. , a eukaryotic target protein interacting 
moiety such as a mammalian target protein interacing moi 
ety or a fungal target protein interacting moiety or a pro 
karyotic target protein interacting moiety such as a bacterial 
target protein interacting moiety ) ; and ( b ) a presenter protein 
binding moiety ; wherein the compound and a presenter 
protein form a complex that specifically binds to a target 
protein , and each of the compound and the presenter protein 
do not substantially bind to the target protein in the absence 
of forming the complex ; or the compound and a presenter 
protein form a complex that binds to a target protein with at 
least 5 - fold greater affinity than the affinity of each of the 
compound and the presenter protein to the target protein in 
the absence of forming said complex ; or a pharmaceutically 
acceptable salt thereof . 
[ 0004 ] In some embodiments , the compound is a macro 
cyclic compound . In certain embodiments , the compound is 
an acyclic compound . 
[ 0005 ] In some embodiments , a provided compound 
includes one or more linker moieties . In some embodiments , 

[ 0011 ] wherein each of Z and Z are , independently , 
hydrogen or hydroxyl . 
[ 0012 ] In other embodiments , at least one atom of L ' , L ?, 
z ' , and / or Z participates in binding to the presenter protein 
and the target protein . In certain embodiments , at least one 
atom of L ' , L² , Z ' , and / or Z ? does not participate in binding 
to the presenter protein or the target protein . 
[ 0013 ] In some embodiments , L ' , L ?, Zl , and / or Z2 
includes one or more atoms that participates in binding to the 
presenter protein and / or to the target protein . In some 
embodiments , at least one atom of the one or more of L ' , L² , 
Z ' , and / or Z participates in binding to the presenter protein 
and / or the target protein . In certain embodiments , at least 
one atom of the one or more of L ' , L² , z ' , and / or ZP does 
not participate in binding to the presenter protein and / or the 
target protein . 
[ 0014 ] In some embodiments , the presenter protein bind 
ing moiety includes 5 to 20 ring atoms ( e.g. , 5 to 10 , 7 to 12 , 
10 to 15 , 12 to 17 , or 15 to 20 ring atoms ) . 
[ 0015 ] In some embodiments , the compound consists of 
14 to 20 ring atoms ( e.g. , 14 to 16 , 14 to 17 , 15 to 18 , 16 to 
19 , or 17 to 20 ring atoms or 14 , 15 , 16 , 17 , 18 , 19 , or 20 
ring atoms ) . In certain embodiments , the compound consists 
of 21 to 26 ring atoms ( e.g. , 21 to 23 , 22 to 24 , 23 to 25 , or 
24 to 26 ring atoms or 21 , 22 , 23 , 24 , 25 , 26 ring atoms ) . In 
some embodiments , the compound consists of 27 to 40 ring 
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atoms ( e.g. , 27 to 30 , 29 to 34 , 33 to 38 , 37 to 40 ring atoms 
or 27 , 28 , 29 , 30 , 31 , 32 , 33 , 34 , 35 , 36 , 37 , 38 , 39 , or 40 ring 
atoms ) . 
[ 0016 ] In some embodiments , the presenter protein bind 
ing moiety includes the structure of Formula I : 

[ 0024 ] In some embodiments , the presenter protein bind 
ing moiety is or includes the structure of any one of 
Formulae II - IV : 

Formula II 
( R $ ) ? 

Formula I 
R R2 X5 

X3 
R7 

R6 
X2 

Formula IIb 

R7 
R6 

Formula III 

Rº 
N 

HN 

-R 10 

[ 0017 ] wherein n is 0 or 1 ; 
[ 0018 ] X and X are each independently O , S , CRR4 , or 
NR ; 
[ 0019 ] X² is O , S , or NRS ; 
[ 0020 ] R ' , R ?, R , and R * are each independently hydro 
gen , hydroxyl , optionally substituted amino , halogen , thiol , 
optionally substituted C , -Co alkyl , optionally substituted 
C2 - Coalkenyl , optionally substituted C2 - C , alkynyl , option 
ally substituted C - C , heteroalkyl , optionally substituted 
C2 - C6 heteroalkenyl , optionally substituted C2 - C6 het 
eroalkynyl , optionally substituted C - C10 carbocyclyl , 
optionally substituted Co - C10 aryl , optionally substituted 
Co - C10 aryl C.-C. alkyl , optionally substituted C2 - C , het 
eroaryl , optionally substituted C2 - C , heteroaryl C , -C . alkyl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted C2 - C , heterocyclyl C - C . alkyl , or any two of R ' R ?, 
R ?, or R4 are taken together with the atom or atoms to which 
they are bound to form an optionally substituted carbocy 
clyl , optionally substituted heterocyclyl , optionally substi 
tuted aryl , or optionally substituted heteroaryl ; and 
[ 0021 ] each R is , independently , hydrogen , hydroxyl , 
optionally substituted C.-C. alkyl , optionally substituted 
C2 - C . alkenyl , optionally substituted C2 - C . alkynyl , option 
ally substituted C1 - C6 heteroalkyl , optionally substituted 
C2 - C6 heteroalkenyl , optionally substituted C2 - C6 het 
eroalkynyl , optionally substituted Cz - C1o carbocyclyl , 
optionally substituted Co - Co aryl , optionally substituted 
Co - C10 aryl C - C6 alkyl , optionally substituted C2 - C , het 
eroaryl , optionally substituted C. - C , heteroaryl C.-C. alkyl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted Cz - C , heterocyclyl C ; -Co alkyl , or Rs and one of R ' , 
R ?, R " , or R * are taken together with the atom or atoms to 
which they are bound to form an optionally substituted 
heterocyclyl or optionally substituted heteroaryl . 
[ 0022 ] In some embodiments , X1 is connected to L ' and 
X is connected to L² . In some embodiments , X ? is con 
nected to L2 and X3 is connected to L ' . 
[ 0023 ] In some embodiments , the presenter protein bind 
ing moiety includes the structure of Formula Ia : 

Formula IV 

R11 

HN 

R 12 
1 

NH 

[ 0025 ] wherein o , and p are independently 0 , 1 , or 2 ; 
[ 0026 ] q is an integer between 0 and 7 ; 
[ 0027 ] X4 and X? are each , independently , absent , CH2 , 0 , 
S , SO , SO2 , or NR13 ; 
[ 0028 ] each R and R7 are independently hydrogen , 
hydroxyl , optionally substituted amino , halogen , thiol , 
optionally substituted C1 - C6 alkyl , optionally substituted 
C.-C. alkenyl , optionally substituted C.-C. alkynyl , option 
ally substituted C1 - C6 heteroalkyl , optionally substituted 
CZ - C6 heteroalkenyl , optionally substituted C2 - C6 het 
eroalkynyl , optionally substituted Cz - Cho carbocyclyl , 
optionally substituted C. - C1o aryl , optionally substituted 
C. - Clo aryl C.-C. alkyl , optionally substituted C2 - C , het 
eroaryl , optionally substituted C2 - C , heteroaryl C , -C . alkyl , 

Formula Ia 
R R2 

X ? 
zl . 

X2 
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enyl , optionally substituted C2 - C6 heteroalkynyl , optionally 
substituted Cz - C10 carbocyclyl , optionally substituted 
Co - Co aryl , optionally substituted Co - Co aryl C.-C. alkyl , 
optionally substituted C2 - C , heterocyclyl ( e.g. , optionally 
substituted C2 - C , heteroaryl ) , or optionally substituted Cz - C , heterocyclyl C.-C. alkyl ( e.g. , optionally substituted 
Cz - C , heteroaryl C.-C. alkyl ) . 
[ 0037 ] In some embodiments , L ' is connected to the left of 
the presenter protein binding moiety and L2 is connected to 
the right of the esenter protein binding moiety . In some 
embodiments , L ' is connected to the right of the presenter 
protein binding moiety and L² is connected to the left of the 
presenter protein binding moiety . 
[ 0038 ] In some embodiments , the presenter protein bind 
ing moiety is or includes the structure of any one of 
Formulae Ila - IVa : 

optionally substituted C2 - C , heterocyclyl , optionally substi 
tuted C2 - C , heterocyclyl C.-C. alkyl , or R and R7 combine 
with the carbon atom to which they are bound to form C = 0 
or R and R ? combine to form an optionally substituted 
Cz - C10 carbocyclyl or optionally substituted C2 - C , hetero 
cyclyl ; 
[ 0029 ] each R $ is , independently , hydroxyl , optionally 
substituted amino , halogen , thiol , optionally substituted 
C.-C. alkyl , optionally substituted Cz - Coalkenyl , optionally 
substituted C2 - C , alkynyl , optionally substituted C1 - C , het eroalkyl , optionally substituted Cz - Coheteroalkenyl , option 
ally substituted C - C , heteroalkynyl , optionally substituted 
Cz - C1o carbocyclyl , optionally substituted Co - C1o aryl , 
optionally substituted Co - C10 aryl C.-C. alkyl , optionally 
substituted C2 - C , heteroaryl , optionally substituted C2 - C , 
heteroaryl C.-C. alkyl , optionally substituted C2 - C , hetero 
cyclyl , or optionally substituted CZ - C , heterocyclyl C - C6 
alkyl or two R $ combine to form an optionally substituted 
Cz - C10 carbocyclyl , optionally substituted C. - C1o aryl , or 
optionally substituted C2 - C , heteroaryl ; 
[ 0030 ) R9 and Rll are , independently , optionally substi 
tuted C1 - C6 alkyl , optionally substituted C2 - C6 alkenyl , 
optionally substituted C2 - C . alkynyl , optionally substituted 
C1 - C6 heteroalkyl , optionally substituted C2 - C6 heteroalk enyl , optionally substituted C.-C. heteroalkynyl , optionally 
substituted C3 - C10 carbocyclyl , optionally substituted 
Co - C10 aryl , optionally substituted Co - C10 aryl C1 - C6 alkyl , 
optionally substituted C2 - C , heteroaryl , optionally substi tuted C - C , heteroaryl C , - alkyl , optionally substituted 
C2 - C , heterocyclyl , or optionally substituted C2 - C , hetero 
cyclyl C.-C. alkyl ; 
[ 0031 ] Riº is optionally substituted C -Co alkyl ; 
[ 0032 ] and 
[ 0033 ] R12 and R 13 are each , independently , hydrogen , 
optionally substituted C1 - C , alkyl , optionally substituted 
C2 - Coalkenyl , optionally substituted C2 - C , alkynyl , option 
ally substituted aryl , Cz - C , carbocyclyl , optionally substi 
tuted Co - C10 aryl C.-C. alkyl , and optionally substituted 
CZ - C , carbocyclyl C - C , alkyl . 
[ 0034 ] In some embodiments , the presenter protein bind 
ing moiety is or includes the structure of Formulae IVb : 

Formula IIa 
( RS ) 

75 
z 

R7 
R6 

min 

Formula IIc 

z 

R6 

Formula IIIa 

Formula IVb R9 
HO 

0 

N HN 
( R !! ' ) r 

-R10 

HN z 
Formula IVa 

R 12 
R11 

NH 

HN 
z 

R12 

NH [ 0035 ] wherein r is an integer between 0 and 4 ; 
[ 0036 ] each R7 is , independently , hydroxyl , cyano , 
optionally substituted amino , halogen , thiol , optionally sub 
stituted C.-C. alkyl , optionally substituted C2 - C6 alkenyl , 
optionally substituted CZ - C alkynyl , optionally substituted 
C1 - C6 heteroalkyl , optionally substituted C2 - C6 heteroalk 

min 
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-continued [ 0039 ] In some embodiments , the presenter protein bind 
ing moiety is or includes the structure of Formula V : 

Formula V 
( R $ ) ? 

Formula VII 

45 • R14 
xs R 14 

RO ni 

R6 nin 

R17 

Formula Va 

( R 18 ) . 
Formula VIIa X5 R14 - X4 ( RS yer X5 R14 

mern R7 
R6 SO2 

R17 

( R 18 ) , 
Formula VIII 

[ 0040 ] wherein R14 is hydrogen , hydroxyl , optionally sub 
stituted C.-C. alkyl , optionally substituted C2 - C6 alkenyl , 
optionally substituted C2 - C . alkynyl , optionally substituted 
C - C , heteroalkyl , optionally substituted C2 - Coheteroalk 
enyl , optionally substituted C2 - C6 heteroalkynyl , optionally 
substituted C3 - C10 carbocyclyl , optionally substituted 
Co - C10 aryl , optionally substituted Co - C10 aryl C , -C alkyl , 
optionally substituted C2 - C , heteroaryl , optionally substi 
tuted Cz - C , heteroaryl C - C6 alkyl , optionally substituted 
C2 - C , heterocyclyl , optionally substituted C2 - C , heterocy 
clyl C.-C. alkyl . 
[ 0041 ] In certain embodiments , the presenter protein bind 
ing moiety is or includes the structure of Formula VI , VII , 
or VIII : 

Formula VI 

45 R14 or 

R6 

Ar mirum 
Formula VIIIa X5 R 14 

N - ** ( RS ) , 
R7 

R6 
45 R 14 

R15 N 
R7 

?6 R6 SO2 ( R16 ) , 
Ar mhm Formula Vla 

R 14 

R6 SO2 

RIS 

[ 0042 ] wherein s and t are each , independently , an integer 
from 0 to 7 ; 
[ 0043 ] X? and X are each , independently , O , S , SO , SO2 , 
or NR19 
[ 0044 ] R15 and R !? are each , independently , hydrogen 
hydroxyl , or optionally substituted C.-C. alkyl ; 
[ 0045 ] R16 and R18 are each , independently , hydroxyl , 
optionally substituted amino , halogen , thiol , optionally sub 
stituted C.-C. alkyl , optionally substituted C2 - C6 alkenyl , 
optionally substituted C2 - C . alkynyl , optionally substituted 
C - C , heteroalkyl , optionally substituted Cz - C6 heteroalk 
enyl , optionally substituted C2 - C6 heteroalkynyl , optionally 

76 ( R16 ) , 
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-continued 
OH 

HO 
CH3 

OH , 

N 

substituted Cz - C1o carbocyclyl , optionally substituted 
Co - C10 aryl , optionally substituted Co - C1o aryl C.-C. alkyl , 
optionally substituted C2 - C , heteroaryl , optionally substi 
tuted CZ - C , heteroaryl C.-C. alkyl , optionally substituted 
C2 - C , heterocyclyl , or optionally substituted C2 - C , hetero 
cyclyl C.-C. alkyl ; 
[ 0046 ] R19 is optionally substituted C.-C. alkyl , option 
ally substituted Cz - C . alkenyl , optionally substituted C2 - C6 
alkynyl , optionally substituted aryl , Cz - C , carbocyclyl , 
optionally substituted Co - C10 aryl C , -C alkyl , and option 
ally substituted C3 - C , carbocyclyl C.-C. alkyl ; and 
[ 0047 ] Ar is optionally substituted Co - C10 aryl or option 
ally substituted C2 - C , heteroaryl . 
[ 0048 ] In certain embodiments , the presenter protein bind 
ing moiety is or includes the structure : 

?? . 

H3C 

OMe 

OMe HO 
CH3 

OH , 

OH , 
CH3 

mun ?? . 

?? , H3C 

H3C 

OMe 
OH 

OH , 
OH , 

??3 

N ??? ? ???? ? bro ?? , 
?? . 

H3C 
H3C 

OMe 
OH 

OH , 
CH3 CH3 CH3 mo OH , 

noun CH3 
HO . ?? . 

H3C t H3C ty 
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-continued -continued 
H3C CH3 CH3 

OH , re hr ??3 H3C 
?? , 

?? 

H3C 

H3C . H3C 

find ?? , 
H3C 

HO . OH 

H3C ty 
H3C . 

H3C . 

H3C N 

OH 

?? , 

H3C 

OH , ma non ?? . 

H3C ty OMe 

?? . 
CH3 

OH , 
OH 

OH , ?? ??? ?? . mi 

?? . H3C 

H3C 

CH3 
CH3 
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-continued -continued 
OMe OMe 

?? , OH , Bruno H3C 
HO . 

OH 
H3C 

CH3 

OH , 

HO inco N 

?? , 
N HN 

H3C 

N 
CH3 unhu 

OMe 

OH , 
CH3 

N 

N HN HO . 

H3C 

N 

mahu CH3 
OMe OH 

OH , smo HN 
?? . 

LZ 0 , 
H3C 

NH 

nu 
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-continued -continued 

OH , 
N 

www . 

-CH3 HO . 

H3C 
CH3 

OMe ? .OH , 

OMe 

OMe , or 
HO 

H3C 

OH , 

OH 
HO . 

H3C 

HO . 
CH3 

H3C 

OH , 
H3C 

[ 0049 ] In certain embodiments , the presenter protein bind 
ing moiety is or includes the structure : OH 

OH , ? OH , 
. 

H3C 

HO . 

H3C OH 
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-continued [ 0050 ] In some embodiments , presenter protein binding 
moiety is or includes the structure : 

OMe 
O HO 

HOH , 
CH3 

N Om . 
0 

nin HN 

?? , 

H3C 
OH 

OMe 

LIOH , 
??3 

N Olim 

HN 

?? , 

H3C umber 
OH 

OMe 

OH OH 

HOH , CH3 Bebo HN 
?? , 

H3C 
NH HO 

OH 

H011 ... 11110H , CH3 

OH 

HA Bad OH HO 

-CH3 H3C HA CH3 or 
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-continued -continued 
H3C OMe 

HOY , 
CH3 .... 110H , O111 .. 

0111 N 

HO porzio ?? , H3C 

H3C 

H3C 

Omnt . 
OH 

nem 

CH3 .... 110H , HO 

H3C Ano HO 
OH 

H3C 
OH , 

One 

HO 
CH3 CH3 

H3C 
Omo OH , 

CH3 CH3 
HO H3C 

H3C 

Onlinna 
H3C 

mu 

?? 

CH3 CH3 
H3C 

Om „ OH , 

Outus CH3 
H3C 

HO 

H3C OH By 
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-continued -continued 
OMe OMe 

1110 OMe , or 
CH3 OH , 

Om ? ??? ?? HO 

H3C H 

O HO 

H 

N 

-CH3 
HN 

CH3 

N 

indre [ 0051 ] In some embodiments , presenter protein binding 
moiety is or includes the structure : 

OH OH , 
N 

HO 

H3C 
HN minn 0 , 

-?? 

urol how 
OH , 

HO very N H3C 

OMe 
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-continued -continued 
OH 

OH , 

?? , 

H3C HN 

0 , 

-?? HO 

OH , 

OH , or ?? . 
N 

HO anh 
H3CC 0 

CH3 

CH3 

CH3 
[ 0052 ] In certain embodiments , the target interacting moi 
ety is or includes the structure of Formula IX : 

OH , 

Formula IX H3C 

mandan - ( Y ) . " modern OH 

[ 0053 ] wherein u is an integer from 1 to 20 ; and 
[ 0054 ] each Y is , independently , any amino acid , O , NR20 , 
S , S ( O ) , SO2 , or has the structure of any one of Formulae 
X - XIII : OH , 

H3C 
Formula X 

R21 R22 OH 

Formula XI 
R25 R 26 

R23 R24 
??? . Formula XII 

R27 or 

N X ni R28 
Formula XIII HN R29 R30 

nen HN 
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Formula la 

-S - S ( O ) -R4 ; 

[ 0062 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound , and 
[ 0063 ] a is 0 , 1 , or 2 ; 
[ 0064 ] R4 is optionally substituted C.-C. alkyl , optionally 
substituted C1 - Co heteroalkyl , optionally substituted C. - C10 
aryl , or optionally substituted CZ - C , heteroaryl . 
[ 0065 ] In some embodiments , R4 is optionally substituted 
C2 - C , heteroaryl ( e.g. , pyridyl ) . In some embodiments , the 
cross - linking group includes the structure : 

[ 0066 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound 
[ 0067 ] In some embodiments , R4 is optionally substituted 
C. - C6 heteroalkyl ( e.g. , N , N - dimethylethyl ) . In some 
embodiments , the cross - linking group includes the structure : 

[ 0055 ] wherein each R20 is , independently , hydrogen , 
optionally substituted C.-C. alkyl , optionally substituted 
C2 - C . alkenyl , optionally substituted C2 - C . alkynyl , option 
ally substituted aryl , Cz - C , carbocyclyl , optionally substi 
tuted Co - C10 aryl C - C6 alkyl , and optionally substituted 
C3 - C , carbocyclyl C , -C6 alkyl or R20 combines with any 
R20 , R21 , R22 , R23 , R24 , R25 , R26 , R27 , R28 , R29 , or R30 to 
form an optionally substituted C3 - C10 carbocyclyl , option 
ally substituted Co - C10 aryl , optionally substituted C2 - C , 
heterocyclyl , or optionally substituted CZ - C , heteroaryl ; 
[ 0056 ] each R21 and R22 is , independently , hydrogen , halo 
gen , optionally substituted hydroxyl , optionally substituted 
amino , or R21 and R22 combine to form = O , optionally 
substituted C.-C. alkyl , optionally substituted C - C6 alk 
enyl , optionally substituted C2 - C6 alkynyl , optionally sub 
stituted Cz - C1o carbocyclyl , optionally substituted C. - C10 
aryl , optionally substituted Co - Co aryl C - C . alkyl , option 
ally substituted C2 - C , heteroaryl , optionally substituted 
C2 - C , heteroaryl C.-C. alkyl , optionally substituted C2 - C , 
heterocyclyl , or optionally substituted C2 - C , heterocyclyl 
C.-C. alkyl , or R21 or R22 combines with any R20 , R21 , R22 , 
R23 , R24 , R25 , R26 , R27 , R28 , R29 , or R30 to form an 
optionally substituted C3 - C1o carbocyclyl , optionally substi 
tuted Co - Co aryl , optionally substituted CZ - C , heterocyclyl , 
or optionally substituted C2 - C , heteroaryl ; 
[ 0057 ] each R23 , R24 , R25 , or R26 is , independently , hydro 
gen , hydroxyl , or R23 and R24 combine to form = 0 , or R23 , 
R24 , R25 , or R26 combines with any R20 , R21 , R22 , R23 , R24 , 
R25 , R26 , R27 , R28 , R29 , or R30 to form an optionally 
substituted C3 - C10 carbocyclyl , optionally substituted 
C8 - C10 aryl , optionally substituted Cz - C , heterocyclyl , or 
optionally substituted C2 - C , heteroaryl ; and 
[ 0058 ] each R ?? , R28 , R29 , and R30 is , independently , 
hydrogen , halogen , optionally substituted hydroxyl , option 
ally substituted amino , optionally substituted C1 - C6 alkyl , 
optionally substituted CZ - C , alkenyl , optionally substituted 
C2 - C6 alkynyl , optionally substituted Cz - C10 carbocyclyl , 
optionally substituted C - C10 aryl , optionally substituted 
Co - C10 aryl C.-C. alkyl , optionally substituted C2 - C , het 
eroaryl , optionally substituted Cz - C , heteroaryl C.-C. alkyl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted C2 - C , heterocyclyl C.-C. alkyl , or R26 , R27 , R28 , 
R29 , or R3? combines with any R20 , R21 , R22 , R23 , R24 , R25 , 
R26 , R27 , R28 , R29 , or R30 to form an optionally substituted 
Cz - C10 carbocyclyl , optionally substituted C - C10 aryl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted C - C , heteroaryl . 
[ 0059 ] In some embodiments , the compound includes a 
cross - linking group ( e.g. , in the target interacting moiety ) . 
[ 0060 ] In some embodiments , the cross - linking group is a 
sulfhydryl - reactive cross - linking group ( e.g. , the cross - link 
ing group includes a mixed disulfide , a maleimide , vinyl 
sulfone , vinyl ketone , or an alkyl halide ) , an amino - reactive 
cross - linking group , a carboxyl - reactive cross - linking 
group , a carbonyl - reactive cross - linking group , or a triazole 
forming cross - linking group . 
[ 0061 ] In some embodiments , the cross - linking group 
includes a mixed disulfide , e.g. , the cross - linking group 
includes the structure of Formula la : 

ban CH3 ; 

CH3 

[ 0068 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . In some embodiments , the cross - linking group 
includes the structure : 

-CH3 . 
N 

CH3 

[ 0069 ] In some embodiments , R4 is optionally substituted 
C , -C alkyl ( e.g. , methyl ) . In some embodiments , the cross 
linking group includes the structure : 

CH3 ; 

[ 0070 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
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[ 0071 ] In some embodiments , the cross - linking group 
includes a carbon - based cross - linking group ( e.g. , a cross 
linking group that forms a carbon - sulfide bond upon reaction 
with a thiol ) . 
[ 0072 ] In some embodiments , the cross - linking group 
includes a maleimide , e.g. , the cross - linking group includes 
the structure of formula Ib , Ic , Id , or le : 

stituted C.-C. alkyl , optionally substituted C2 - C6 alkenyl , 
optionally substituted C2 - C . alkynyl , optionally substituted 
C1 - C6 heteroalkyl , optionally substituted C2 - C6 heteroalk 
enyl , optionally substituted C2 - C6 heteroalkynyl , optionally 
substituted Cz - C1o carbocyclyl , optionally substituted 
Co - C1o aryl , optionally substituted Co - C10 aryl C , -C alkyl , 
optionally substituted C2 - C , heteroaryl , optionally substi 
tuted C2 - C , heteroaryl CZ - C6 alkyl , optionally substituted 
C2 - C , heterocyclyl , or optionally substituted C2 - C , hetero 
cyclyl C.-C. alkyl . 
[ 0079 ] In some embodiments , the cross - linking group 
includes the structure of Formula Ib . In some embodiments , 
X4 is -C ( O ) - . In some embodiments , XP is -C ( O ) . In 
some embodiments , RB and R © are hydrogen or optionally 
substituted C.-C. alkyl ( e.g. , methyl ) . 
[ 0080 ] In some embodiments , the cross - linking group 
includes the structure : 

Formula Ib 

nhu -RB 

RC 
Formula Ic 

RD 
N 
— nd XB 

nhu RC 
CH3 ; Formula Id 

RD 
N 
- -RB 
XB 

[ 0081 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound 
[ 0082 ] In some embodiments , the cross - linking group 
includes the structure : 

Formula le 
RD 

-RB RE 

rohr RC 

CH3 or 

-CH3 ; 

[ 0073 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound ; 
[ 0074 ] X4 is C ( 0 ) — or S02 
[ 0075 ] XP is _C ( O ) - or CRERF ; 
[ 0076 ] R? and Rº are , independently , hydrogen , halogen , 
optionally substituted hydroxyl , optionally substituted 
amino , optionally substituted C -C alkyl , optionally sub 
stituted C2 - C6 alkenyl , optionally substituted C2 - C . alkynyl , 
optionally substituted C3 - C10 carbocyclyl , optionally substi 
tuted Co - C10 aryl , optionally substituted Co - C10 aryl C -Co 
alkyl , optionally substituted Cz - C , heteroaryl , optionally 
substituted C2 - C , heteroaryl C1 - C , alkyl , optionally substi 
tuted C2 - C , heterocyclyl , or optionally substituted C2 - C , 
heterocyclyl C.-C. alkyl ; 
[ 0077 ] RP is hydrogen , hydroxyl , optionally substituted 
C.-C. alkyl , optionally substituted C2 - Coalkenyl , optionally 
substituted C2 - C6 alkynyl , optionally substituted C1 - C6 het 
eroalkyl , optionally substituted Cz - Coheteroalkenyl , option 
ally substituted C2 - C6 heteroalkynyl , optionally substituted 
C2 - C1o carbocyclyl , optionally substituted Co - Co aryl , 
optionally substituted Co - Co aryl C.-C. alkyl , optionally 
substituted C2 - C , heteroaryl , optionally substituted C2 - C , 
heteroaryl C.-C. alkyl , optionally substituted C - C , hetero 
cyclyl , or optionally substituted C2 - C , heterocyclyl C1 - C6 
alkyl ; and 
[ 0078 ] RE and RF are , independently , hydrogen , hydroxyl , 
optionally substituted amino , halogen , thiol , optionally sub 

[ 0083 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0084 ] In some embodiments , the cross - linking group 
includes a structure of formula If , Ig , Ih , or Ii : 

Formula If 

-XD - X RG F R ! RH 
Formula Ig 

XP - XC RG 

RH 
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-continued 
Formula Ih 

XDXC RG i 
R ? 

Formula Ii 

XD - XC [ 0094 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0095 ] In some embodiments , the cross - linking group 
includes a vinyl ketone , e.g. , the cross - linking group 
includes the structure : 

R ? RH 

[ 0096 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0097 ] In some embodiments , the cross - linking group 
includes a vinyl ketone , e.g. , the cross - linking group 
includes the structure : 

[ 0085 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound ; 
[ 0086 ] X © is -C ( O ) - or SO2- ; 
[ 0087 ] XP is absent , NR RK , or OR ; 
[ 0088 ] RC , R " , and Rare , independently , hydrogen , 
nitrile , halogen , optionally substituted hydroxyl , optionally 
substituted amino , optionally substituted C.-C. alkyl , 
optionally substituted C2 - C6 alkenyl , optionally substituted 
CZ - C6 alkynyl , optionally substituted Cz - C10 carbocyclyl , 
optionally substituted Co - C10 aryl , optionally substituted 
Co - C10 aryl C.-C. alkyl , optionally substituted C2 - C , het 
eroaryl , optionally substituted C2 - C , heteroaryl C.-C. alkyl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted C2 - C , heterocyclyl C.-C. alkyl ; and 
[ 0089 ] R ' , RK , and R are independently hydrogen , 
hydroxyl , optionally substituted amino , halogen , thiol , 
optionally substituted C -C6 alkyl , optionally substituted 
C2 - C . alkenyl , optionally substituted C2 - C . alkynyl , option 
ally substituted CZ - C6 heteroalkyl , optionally substituted 
C2 - C6 heteroalkenyl , optionally substituted C2 - C6 het 
eroalkynyl , optionally substituted C3 - C10 carbocyclyl , 
optionally substituted C. - C10 aryl , optionally substituted 
Co - Clo aryl C.-C. alkyl , optionally substituted C2 - C , het 
eroaryl , optionally substituted C2 - C , heteroaryl C / -C . alkyl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted C2 - C , heterocyclyl C.-C. alkyl . 
[ 0090 ] In some embodiments , the cross - linking group 
includes the structure of Formula If . In some embodiments , 
XD is absent . In some embodiments , RC , RH , and R ’ are 
hydrogen . In some embodiments , Xº is -C ( O ) - . In some 
embodiments , X © is - S02— . 
[ 0091 ] In some embodiments , the cross - linking group 
includes a vinyl sulfone , e.g. , the cross - linking group 
includes the structure : 

si 
[ 0098 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0099 ] In some embodiments , the cross - linking group 
includes a vinylketone , e.g. , the cross - linking group 
includes the structure : 

not 
He 

[ 0100 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0101 ] In some embodiments , the cross - linking group 
includes an ynone such as a structure of formula Ij or Ik : 

Formula Ij [ 0092 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0093 ] In some embodiments , the cross - linking group 
includes a vinyl sulfone , e.g. , the cross - linking group 
includes the structure : 

-X 
RM 
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-continued 
Formula Ik 

XE 

RM 

[ 0102 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound ; 
[ 0103 ] XE is absent , NRNR , or OR ?; 
[ 0104 ] RM is hydrogen , halogen , optionally substituted 
hydroxyl , optionally substituted amino , optionally substi 
tuted C1 - C6 alkyl , optionally substituted C2 - C6 alkenyl , 
optionally substituted C2 - C6 alkynyl , optionally substituted 
Cz - Clo carbocyclyl , optionally substituted Co - C10 aryl , 
optionally substituted Co - C10 aryl C1 - C6 alkyl , optionally 
substituted Cz - C , heteroaryl , optionally substituted CZ - C , 
heteroaryl C.-C. alkyl , optionally substituted C2 - C , hetero 
cyclyl , or optionally substituted C2 - C , heterocyclyl C , -Co 
alkyl ; and 
[ 0105 ] R " , Rº , and RP are independently hydrogen , 
hydroxyl , optionally substituted amino , halogen , thiol , 
optionally substituted C1 - C6 alkyl , optionally substituted 
C2 - Coalkenyl , optionally substituted C2 - C , alkynyl , option 
ally substituted C - C6 heteroalkyl , optionally substituted 
C2 - C6 heteroalkenyl , optionally substituted C.-C. het 
eroalkynyl , optionally substituted C3 - C1o carbocyclyl , 
optionally substituted C. - C10 aryl , optionally substituted 
Co - C10 aryl C.-C. alkyl , optionally substituted C2 - C , het 
eroaryl , optionally substituted CZ - C , heteroaryl C.-C. alkyl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted C2 - C , heterocyclyl C.-C. alkyl . 
[ 0106 ] In some embodiments , the cross - linking group 
includes a vinyl ketone , e.g. , the cross - linking group 
includes the structure : 

[ 0109 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound ; 
[ 0110 ] XF is absent , NR SRT , or ORU , 
[ 0111 ] XG is absent or C ( O ) ; 
[ 0112 ] Y is a leaving group ; 
[ 0113 ] Rº and Rp are , independently , hydrogen , hydroxyl , 
optionally substituted amino , halogen , thiol , optionally sub 
stituted C1 - C6 alkyl , optionally substituted C2 - C , alkenyl , 
optionally substituted CZ - C6 alkynyl , optionally substituted 
C - C6 heteroalkyl , optionally substituted C2 - C6 heteroalk 
enyl , optionally substituted C2 - C , heteroalkynyl , optionally 
substituted Cz - C10 carbocyclyl , optionally substituted 
Co - C10 aryl , optionally substituted Co - C1o aryl C.-C. alkyl , 
optionally substituted C2 - C , heteroaryl , optionally substi 
tuted C2 - C , heteroaryl C - C . alkyl , optionally substituted 
CZ - C , heterocyclyl , or optionally substituted CZ - C , hetero 
cyclyl C , -C . alkyl ; and 
[ 0114 ] RS , RT , and Rº are independently hydrogen , 
hydroxyl , optionally substituted amino , halogen , thiol , 
optionally substituted C.-C. alkyl , optionally substituted 
Cz - C alkenyl , optionally substituted C2 - C alkynyl , option 
ally substituted C.-C. heteroalkyl , optionally substituted 
C2 - C6 heteroalkenyl , optionally substituted C2 - C6 het 
eroalkynyl , optionally substituted C3 - C10 carbocyclyl , 
optionally substituted Co - Co aryl , optionally substituted 
Co - Clo aryl C.-C. alkyl , optionally substituted C. - C , het 
eroaryl , optionally substituted CZ - C , heteroaryl C.-C. alkyl , 
optionally substituted C2 - C , heterocyclyl , or optionally sub 
stituted C2 - C , heterocyclyl C.-C. alkyl . 
[ 0115 ] In some embodiments , Y is a halogen ( e.g. , fluoro , 
chloro , bromo , or iodo ) , a mesylate , a tosylate , or a triflate . 
In some embodiments , Y is a nitrile . In some embodiments , 
XF and X are absent . In some embodiments , R2 and RR are 
hydrogen . In some embodiments , the cross - linking group 
includes an alkyl halide such as an alkyl chloride , e.g. , the 
cross - linking group includes the structure : 

CI or F ; 

[ 0107 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound 

108 ] In some embodiments , the cross - linking group 
includes a structure of formula Im or In : 

[ 0116 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . In some embodiments , the cross - linking group 
includes an alkyl halide such as an alkyl chloride or alkyl 
fluoride , e.g. , the cross - linking group includes the structure : 

Formula Im 
Cl or F ; 

-XF - G RO 

RR 
Formula In 

XF - XG RO 

[ 0117 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0118 ] In some embodiments , the cross - linking group 
includes an epoxide , e.g. , the cross - linking group includes a 
structure of formula Io : 
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Formula Io 

RX RW 

[ 0119 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound ; 
[ 0120 ] R ' , R " , and R * are , independently , hydrogen , 
hydroxyl , optionally substituted amino , halogen , thiol , 
optionally substituted C -Co alkyl , optionally substituted 
C.-C. alkenyl , optionally substituted C.-C. alkynyl , option 
ally substituted C1 - C6 heteroalkyl , optionally substituted 
CZ - C6 heteroalkenyl , optionally substituted C.-C. het 
eroalkynyl , optionally substituted C3 - C1o carbocyclyl , 
optionally substituted C. - C10 aryl , optionally substituted 
Co - Clo aryl C. - C , alkyl , optionally substituted C - C , het 
eroaryl , optionally substituted C2 - C , heteroaryl C ; -C6 alkyl , 
optionally substituted CZ - C , heterocyclyl , optionally substi 
tuted Cz - C , heterocyclyl C.-C. alkyl . 
[ 0121 ] In some embodiments , the cross - linking group 
includes a structure of formula Ip : 

substituted Cz - C , heteroaryl , optionally substituted CZ - C , 
heteroaryl C - C . alkyl , optionally substituted C. - C , hetero 
cyclyl , or optionally substituted C2 - C , heterocyclyl C - C6 
alkyl ; and 
[ 0129 ] RAB is hydrogen , nitrile , halogen , optionally sub 
stituted hydroxyl , optionally substituted amino , optionally 
substituted C1 - C6 alkyl , optionally substituted C2 - C . alk 
enyl , optionally substituted C2 - C7 alkynyl , optionally sub 
stituted Cz - C10 carbocyclyl , optionally substituted C. - C10 
aryl , optionally substituted Co - C10 aryl C1 - C6 alkyl , option 
ally substituted Cz - C , heteroaryl , optionally substituted 
C2 - C , heteroaryl C.-C. alkyl , optionally substituted C2 - C , 
heterocyclyl , or optionally substituted C2 - C , heterocyclyl 
C.-C. alkyl . 
[ 0130 ] In some embodiments , at least one RAB is an 
electron withdrawing group . In some embodiments , one to 
three RAB are electron withdrawing groups . 
[ 0131 ] In some embodiments , Y is a nitrile . In some 
embodiments , Y is a halogen ( e.g. , fluoro , chloro , bromo , or 
iodo ) , a mesylate , a tosylate , or a triflate . 
[ 0132 ] In some embodiments , the cross - linking group 
includes the structure : 

puno 
Formula Ip 

Her CI , Br , 
RY RZ 

CI , Br , 

N , or 

[ 0122 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound ; 
[ 0123 ] the dotted lines represent optional double bonds 
included as necessary for the structure to be aromatic ; 
[ 0124 ] bis 0 , 1 , or 2 ; 
[ 0125 ] Y is a leaving group ; 
[ 0126 ] R’and R2 are , independently , hydrogen , hydroxyl , 
optionally substituted amino , halogen , thiol , optionally sub 
stituted C.-C. alkyl , optionally substituted C.-C. alkenyl , 
optionally substituted C2 - C . alkynyl , optionally substituted 
C - C6 heteroalkyl , optionally substituted C - C , heteroalk 
enyl , optionally substituted C2 - C6 heteroalkynyl , optionally 
substituted C - C10 carbocyclyl , optionally substituted 
Co - C10 aryl , optionally substituted Co - C1o aryl C1 - Co alkyl , 
optionally substituted C2 - C , heteroaryl , optionally substi 
tuted C - C , heteroaryl C - C6 alkyl , optionally substituted 
C2 - C , heterocyclyl , optionally substituted C2 - C , heterocy 
clyl C.-C. alkyl ; 
[ 0127 ] each of XH , X ' , X , XK , and X ? are , independently , 
absent , NRAA , or CRAB , wherein at least five of XH , X ' , X ' , 
XK , and X are NR44 , or CRAB ; 
[ 0128 ] R44 is absent or hydrogen , hydroxyl , optionally 
substituted amino , halogen , thiol , optionally substituted 
C - Coalkyl , optionally substituted C2 - C . alkenyl , optionally 
substituted C - C , alkynyl , optionally substituted C -Chet 
eroalkyl , optionally substituted Cz - C6 heteroalkenyl , option 
ally substituted C2 - C6 heteroalkynyl , optionally substituted 
Cz - Clo carbocyclyl , optionally substituted Co - Co aryl , 
optionally substituted Co - C10 aryl C1 - C6 alkyl , optionally 

[ 0133 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0134 ] In some embodiments , the cross - linking group 
includes the structure : 

1 

or 

CN CN 

[ 0135 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
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[ 0136 ] In some embodiments , the cross - linking group 
includes the structure : 

substituted C2 - C , heterocyclyl , or optionally substituted 
C2 - C , heterocyclyl C.-C. alkyl ; and 
[ 0143 ] R4E is hydrogen , hydroxyl , optionally substituted 
amino , halogen , thiol , optionally substituted C.-C. alkyl , 
optionally substituted Cz - C alkenyl , optionally substituted 
CZ - C6 alkynyl , optionally substituted C - C6 heteroalkyl , 
optionally substituted CZ - C6 heteroalkenyl , optionally sub 
stituted C2 - C6 heteroalkynyl , optionally substituted C3 - C10 
carbocyclyl , optionally substituted C - C10 aryl , optionally 
substituted Co - Co aryl C - C . alkyl , optionally substituted 
Cz - C , heteroaryl , optionally substituted C2 - C , heteroaryl 
C , -C alkyl , optionally substituted C2 - C , heterocyclyl , or 
optionally substituted C2 - C , heterocyclyl C -Co alkyl . 
[ 0144 ] In some embodiments , XN is NRAE , wherein R4E is 
hydrogen . In some embodiments , R4C and RAD are hydro 
gen . In some embodiments , XM is -C ( O ) — . In some 
embodiments , XM is S0 
[ 0145 ] In some embodiments , the target interacting moiety 
comprises the structure : 

CN 

[ 0137 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound . 
[ 0138 ] In some embodiments , the cross - linking group is 
an internal cross - linking group , e.g. , the cross - linking group 
includes a structure of formula Iq , Ir , or Is : 

Formula Iq 

-XN - XM RAC 

RAD 

im Formula Ir 

ohn - XN — XM 
[ 0146 ] In certain embodiments , the target interacting moi 
ety is or includes the structure of Formula IX : 

RAC RAD 
Formula IXa 

Formula Is - ( Yu - 22 

xx [ 0147 ] In some embodiments , the compound has the struc 
ture of any one of Formulae XIV - XVIII : 

RY R2 

Formula XIV 

X5 R 14 , 
R ? 

RO 

[ 0139 ] wherein the wavy line illustrates the point of 
attachment of the cross - linking group to the remainder of the 
compound ; 
[ 0140 ] XM is C ( O ) -or S02— ; 
[ 0141 ] XN is absent , NRAE , or O ; 
[ 0142 ] RAC and RAD are , independently , hydrogen , nitrile , 
halogen , optionally substituted hydroxyl , optionally substi 
tuted amino , optionally substituted C.-C. alkyl , optionally 
substituted Cz - Calkenyl , optionally substituted C2 - C6 alky 
nyl , optionally substituted Cz - C1o carbocyclyl , optionally 
substituted Co - C10 aryl , optionally substituted Co - C10 aryl 
C.-C. alkyl , optionally substituted C2 - C , heteroaryl , option 
ally substituted C2 - C , heteroaryl C , -C alkyl , optionally 

• R15 
76 ( Y ) 

( R16 ) 
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-continued -continued 
Formula XIVa Formula XVI 

X5 „ R 14 , X5 R14 , 

R6 SO2 R6 

RIS ( Y ) Ar 
X6 

( R16 ) 
Formula XVIa 

Formula XV HR 
75 R14 , X5 R 14 

R6 SO2 R6 

R17 - ( Y ) Ar 

Formula XVII ( R18 ) , 
Formula XVa 

Rº 

N 
X5 R 14 

N 

N HN R6 SO2 
-R 10 , R17 

( Y ) X7 

( R 18 ) , 
[ 0148 ] In some embodiments , the compound does not 
comprise the structure : 

H3C . 
CH3 OH CH3 

CH3 

OH H3C OH 
H3C 

MeOutono -CH3 CH3 can see " CH3 OH 

" OCH3 OH 
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-continued 
CH3 

OH CH3 , ... CH3 , 

CH3 

" RICH3 

" IOCH3 K 
CH3 CH3 ??3 

?? , hing GOOH OH OH H3C 
H3CM . NH 

CH3 , 

H3C 

CH3 CH3 CH3 

... 11110H 
OH OH 

H3C H3C 
NH HzCima CH3 , 

H3C 
CH3 CH3 CH3 

HO 11110H 
OII .. 

OH Or ULOM H3C 
HzCI 

H3C 
NH po CH3 

H3C 
CH3 CH3 CH3 

11110H 
OH OMe . 

H3C H3C 
NH ??3 HzCileg 

H3C 
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[ 0149 ] In some embodiments , the target interacting moiety 
is or includes the structure : 

H , C , 
CH3 0H CH3 ?? CH3 

HO HO HO 

0H H3C , 0H 
HC 

Meo -CH3 CH3 
OMe H3C 

0H 0H OH CH3 

" IOH OCH3 CH3 CH3 ????? 
?? 

CH : 

CH , 

HO 
HO 

OH CH3 , CH3 , 

CH3 " 
F CH3 CH3 

OCH3 

CH3 CH , CH3 

HO . 0H 

0H 0H 0H H3C 
HC 

H3C 
NH 

-CH3 , 

H , C : 
CH3 CH : CH3 

H0 . OH 

OMe , 0H 0H 
H3C 
H3C 

H3C 
NH CH3 

H3C 
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CH3 CH3 
-continued 

CH3 

OH 

OH OH OH 
H3C H3C 

H3C NH 
CH3 or 

H3C 
??3 CH3 CH3 

OH 

OMe . OH OH 
H3C H3C 

H3C pos NH CH3 

H3C 

[ 0150 ] In some embodiments , at least one Y is an N - alky 
lated amino acid ( e.g. , an N - methyl amino acid ) . In some 
embodiments , at least one Y is a D - amino acid . In some 
embodiments , at least one Y is a non - natural amino acid . In 
certain embodiments , at least one Y includes a depsi 
linkage . 
[ 0151 ] In some embodiments , the compound does not 
include the structure : 

OE 

[ 0153 ] In some embodiments , the compound has a 
molecular weight between 400 and 2000 Daltons ( e.g. , 400 
to 600 , 500 to 700 , 600 to 800 , 700 to 900 , 800 to 1000 , 900 
to 1100 , 1000 to 1200 , 1100 to 1300 , 1200 to 1400 , 1300 to 
1500 , 1400 to 1600 , 1500 to 1700 , 1600 to 1800 , 1700 to 
1900 , or 1800 to 2000 Daltons ) . In certain embodiments , the 
compound has an even number of ring atoms ( e.g. , 14 , 16 , 
18 , 20 , 22 , 24 , 26 , 28 , 30 , 32 , 34 , 36 , 38 , or 40 ring atoms ) . 
In some embodiments , the compound is cell penetrant . In 
some embodiments , the compound is substantially pure 
( e.g. , compound is provided in a preparation that is substan 
tially free of contaminants such as other compounds and / or 
components of a cell lysate . In certain embodiments , the 
compound is isolated . In some embodiments , the compound 
is an engineered compound . In some embodiments , the 
compound is non - naturally occurring . 
[ 0154 ] In certain embodiments , the complex binds to a 
target protein ( e.g. , ( e.g. , a eukaryotic target protein such as 
a mammalian target protein or a fungal target proteins or a 
prokaryotic target protein such as a bacterial target protein ) 
with at least 5 - fold greater ( e.g. , at least 10 - fold greater , at 
least 20 - fold greater , at least 50 - fold greater , at least 100 
fold greater ) affinity than the complex binds to mTOR and / or 
calcineurin . In some embodiments , the complex binds to the 
target protein with at least 5 - fold greater ( e.g. , at least 
10 - fold greater , at least 20 - fold greater , at least 50 - fold 
greater , at least 100 - fold greater ) affinity than the affinity of 
the compound to the target protein when the compound is 
not bound in a complex with the presenter protein . In some 
embodiments , the complex binds to the target protein with at 
least 5 - fold greater ( e.g. , at least 10 - fold greater , at least 
20 - fold greater , at least 50 - fold greater , at least 100 - fold 
greater ) affinity than the affinity of the presenter protein to 
the target protein when the presenter protein is not bound in 
a complex with the compound . In certain embodiments , the 
complex inhibits the naturally occurring interaction between 
the target protein and a ligand that specifically binds the 
target protein . 

urgen 

[ 0152 ] In some embodiments , the portion of the molecule 
that comprises each ring atom that participates in binding to 
the target protein has a c Log P greater than 2 ( e.g. , greater 
than 3 , greater than 4 , greater than 5 , greater than 6 ) . In 
certain embodiments , the portion of the molecule that com 
prises each ring atom that participates in binding to the target 
protein has a polar surface area less than 350 Å ? ( e.g. , less 
than 300 A² , less than 250 A2 , less than 200 Å ?, less than 150 
Å ?, less than 125 Å ? ) . In some embodiments , the portion of 
the molecule that comprises each ring atom that participates 
in binding to the target protein includes at least one atom of 
a linker . 
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[ 0155 ] In some embodiments , the presenter protein is a 
prolyl isomerase ( e.g. , a member of the FKBP family such 
as FKBP12 , FKBP12.6 , FKBP25 , or FKBP52 , a member of 
the cyclophilin family such as PP1A , CYPB , CYPC , 
CYP40 , CYPE , CYPD , NKTR , SRCyp , CYPH , CWC27 , 
CYPL1 , CYP60 , CYPJ , PPIL4 , PPIL6 , RANBP2 , PPWD1 , 
or PIN1 ) . 
[ 0156 ] In certain embodiments , the target protein is a 
eukaryotic target protein . In some embodiments , the eukary 
otic target protein is a mammalian target protein such as a 
GTPase , GTPase activating protein , Guanine nucleotide 
exchange factor , a heat shock protein , an ion channel , a 
coiled - coil protein , a kinase , a phosphatase , a ubiquitin 
ligase , a transcription factor , a chromatin modifier / remod 
eler , proteins with classical protein - protein interaction 
domains and motifs , or any other protein that participates in 
a biological pathway associated with a disease , disorder or 
condition . In some embodiments , the eukaryotic target pro 
tein is a fungal target protein . In certain embodiments , the 
target protein is a prokaryotic target protein such as a 
bacterial target protein . 
[ 0157 ] In some embodiments , the compound is any one of 
the compounds of FIG . 1 , or a stereoisomer , or pharmaceu 
tically acceptable salt thereof : 
[ 0158 ] In certain embodiments , the compound is any one 
of the compounds of FIG . 2 , or a stereoisomer , or pharma 
ceutically acceptable salt thereof : 
[ 0159 ] In some aspects , the invention features a presenter 
protein / compound complex including any of the compounds 
of the invention and a presenter protein . 
[ 0160 ] In some embodiments of the presenter protein / 
compound complex , the presenter protein is a protein 
encoded by any one of the genes or a homolog thereof of 
Table 1. In some embodiments of the presenter protein / 
compound complex the presenter protein is a prolyl 
isomerase ( e.g. , a member of the FKBP family such as 
FKBP12 , FKBP12.6 , FKBP25 , or FKBP52 , a member of the 
cyclophilin family such as PP1A , CYPB , CYPC , CYP40 , 
CYPE , CYPD , NKTR , SRCyp , CYPH , CWC27 , CYPL1 , 
CYP60 , CYPJ , PPIL4 , PPIL6 , RANBP2 , PPWD1 , or PIN1 ) . 
[ 0161 ] In some aspects , the invention features a pharma 
ceutical composition including any of the compounds or 
complexes of the invention and a pharmaceutically accept 
able excipient . In some embodiments , the pharmaceutical 
composition is in unit dosage form . 
[ 0162 ] In some aspects , the invention features a method of 
modulating a target protein ( e.g. , a eukaryotic target protein 
such as a mammalian target protein or a fungal target 
proteins or a prokaryotic target protein such as a bacterial 
target protein ) . In some embodiments , such a method 
includes steps of contacting the target protein with a modu 
lating ( e.g. , positive or negative modulation ) amount of any 
of the compounds ( e.g. , in the presence of a presenter 
protein ) , presenter protein / compound complexes , or com 
positions of the invention . 
[ 0163 ] In some aspects , the invention features a method of 
modulating ( e.g. , positively or negatively modulating ) a 
target protein ( e.g. , a eukaryotic target protein such as a 
mammalian target protein or a fungal target proteins or a 
prokaryotic target protein such as a bacterial target protein ) . 
In some embodiments , such a method includes steps of 
contacting a cell expressing the target protein and a presenter 
protein with an effective amount of a compound or compo 
sition of the invention under conditions wherein the com 

pound can form a complex with the presenter protein and the 
resulting complex can bind to the target protein , thereby 
modulating ( e.g. , positively or negatively modulating ) the 
target protein . 
[ 0164 ] In some aspects , the invention features a method of 
modulating ( e.g. , positively or negatively modulating ) a 
target protein ( e.g. , a eukaryotic target protein such as a 
mammalian target protein or a fungal target proteins or a 
prokaryotic target protein such as a bacterial target protein ) . 
In some embodiments , such a method includes steps of contacting the target protein with a presenter protein / com 
pound complex of the invention , thereby modulating the 
target protein . 
[ 0165 ] In some aspects , the invention features a method of 
inhibiting prolyl isomerase activity . In some embodiments , 
such a method includes contacting a cell expressing the 
prolyl isomerase with a compound or composition of the 
invention under conditions that permit the formation of a 
complex between the compound and the prolyl isomerase , 
thereby inhibiting the prolyl isomerase activity . 
[ 0166 ] In some aspects , the invention features a method of 
forming a presenter protein / compound complex in a cell . In 
some embodiments , such a method includes steps of con 
tacting a cell expressing the presenter protein with a com 
pound or composition of the invention under conditions that 
permit the formation of a complex between the compound 
and the presenter protein . 
[ 0167 ] In some aspects , the invention features a method 
for the preparation of a compound of the invention . In some 
embodiments , such a method includes steps of culturing a 
bacterial strain of the genus Streptomyces and isolating the 
compound from the fermentation broth . In some embodi 
ments , the bacterial strain is an engineered strain . In some 
embodiments , the bacterial strain is engineered in that it has 
been modified to produce the compound and / or to secrete 
the compound into the broth . 
[ 0168 ] In some embodiments , the present disclosure pro 
vides methods for preparing a compound as described 
herein , the method comprising steps of culturing a bacterial 
strain of the genus Streptomyces under conditions in which 
the strain produces the compound and releases it into the and 
isolating the compound from the fermentation broth . 
[ 0169 ] In some embodiments , a provided method com 
prises isolating a compound as described herein from fer 
mentation broth . 
[ 0170 ] In some aspects , the invention features a tripartite 
complex including ( i ) a target protein ( e.g. , a eukaryotic 
target protein such as a mammalian target protein or a fungal 
target proteins or a prokaryotic target protein such as a 
bacterial target protein ) and ( ii ) a presenter protein / com 
pound complex , the presenter protein / compound complex 
including a presenter protein and any of the compounds of 
the invention . 
[ 0171 ] In some embodiments of the tripartite complex , the 
target protein ( e.g. , a eukaryotic target protein such as a 
mammalian target protein or a fungal target proteins or a 
prokaryotic target protein such as a bacterial target protein ) 
does not have a traditional binding pocket . In some embodi 
ments of the tripartite complex , the presenter protein / com 
pound complex binds at a flat surface site on the target 
protein . In certain embodiments of the tripartite complex , 
the compound ( e.g. , macrocyclic compound ) in the presenter 
protein / compound complex binds at a hydrophobic surface 
site ( e.g. , a hydrophobic surface site on the target protein 
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embodiments , compound collections include a plurality of 
compounds that are variants of one another . 

Chemical Terms 

including at least 30 % , such as at least 40 % , at least 50 % , 
at least 60 % , at least 70 % , at least 80 % , at least 90 % , or at 
least 95 % , hydrophobic residues ) on the target protein . In 
some embodiments of the tripartite complex , the presenter 
protein / compound complex binds to the target protein at a 
site of a naturally occurring protein - protein interaction 
between the target protein and a protein that specifically 
binds said target protein . In some embodiments of the 
tripartite complex , presenter protein / compound complex 
does not bind at an active site of the target protein . In certain 
embodiments of the tripartite complex , presenter protein / 
compound complex binds at an active site of the target 
protein . In some embodiments of the tripartite complex , 
target protein is an undruggable target . 
[ 0172 ] In some embodiments of the tripartite complex , the 
structural organization of the compound ( e.g. , macrocyclic 
compound ) is substantially unchanged in the tripartite com 
plex compared to the compound ( e.g. , macrocyclic com 
pound ) in the presenter protein / compound complex but not 
in the tripartite complex . 
[ 0173 ] In certain embodiments of the tripartite complex , at 
least 10 % ( e.g. , at least 20 % , at least 30 % , at least 40 % , at 
least 50 % , at least 60 % , at least 70 % , at least 80 % , at least 
90 % ) of the total buried surface area of the target protein in 
the tripartite complex includes one or more atoms that 
participate in binding to the compound ( e.g. , macrocyclic 
compound ) . In some embodiments of the tripartite complex , 
at least 10 % ( e.g. , at least 20 % , at least 30 % , at least 40 % , 
at least 50 % , at least 60 % , at least 70 % , at least 80 % , at least 
90 % ) of the total buried surface area of the target protein in 
the tripartite complex includes one or more atoms that 
participate in binding to the presenter protein . 
[ 0174 ] In some embodiments of the tripartite complex , the 
compound ( e.g. , macrocyclic compound ) contributes at least 
10 % ( e.g. , at least 20 % , at least 30 % , at least 40 % , at least 
50 % , at least 60 % , at least 70 % , at least 80 % , at least 90 % ) 
of the total binding free energy of the tripartite complex . In 
certain embodiments of the tripartite complex , the presenter 
protein contributes at least 10 % ( e.g. , at least 20 % , at least 
30 % , at least 40 % , at least 50 % , at least 60 % , at least 70 % , 
at least 80 % , at least 90 % ) of the total binding free energy 
of the tripartite complex . 
[ 0175 ] In some embodiments of the tripartite complex , at 
least 70 % ( e.g. , at least 80 % , at least 90 % , at least 95 % ) of 
binding interactions between one or more atoms of the 
compound ( e.g. , macrocyclic compound ) and one or more 
atoms of the target protein ( e.g. , a eukaryotic target protein 
such as a mammalian target protein or a fungal target 
proteins or a prokaryotic target protein such as a bacterial 
target protein ) are van der Waals interactions and / or - effect 
interactions . 

[ 0177 ] Those skilled in the art will appreciate that certain 
compounds described herein can exist in one or more 
different isomeric ( e.g. , stereoisomers , geometric isomers , 
tautomers ) and / or isotopic ( e.g. , in which one or more atoms 
has been substituted with a different isotope of the atom , 
such as hydrogen substituted for deuterium ) forms . Unless 
otherwise indicated or clear from context , a depicted struc 
ture can be understood to represent any such isomeric or 
isotopic form , individually or in combination . 
[ 0178 ] Compounds described herein can be asymmetric 
( e.g. , having one or more stereocenters ) . All stereoisomers , 
such as enantiomers and diastereomers , are intended unless 
otherwise indicated . Compounds of the present disclosure 
that contain asymmetrically substituted carbon atoms can be 
isolated in optically active or racemic forms . Methods on 
how to prepare optically active forms from optically active 
starting materials are known in the art , such as by resolution 
of racemic mixtures or by stereoselective synthesis . Many 
geometric isomers of olefins , CGN double bonds , and the 
like can also be present in the compounds described herein , 
and all such stable isomers are contemplated in the present 
disclosure . Cis and trans geometric isomers of the com 
pounds of the present disclosure are described and may be 
isolated as a mixture of isomers or as separated isomeric 
forms . 
[ 0179 ] In some embodiments , one or more compounds 
depicted herein may exist in different tautomeric forms . As 
will be clear from context , unless explicitly excluded , ref 
erences to such compounds encompass all such tautomeric 
forms . In some embodiments , tautomeric forms result from 
the swapping of a single bond with an adjacent double bond 
and the concomitant migration of a proton . In certain 
embodiments , a tautomeric form may be a prototropic 
tautomer , which is an isomeric protonation states having the 
same empirical formula and total charge as a reference form . 
Examples of moieties with prototropic tautomeric forms are 
ketone - enol pairs , amide - imidic acid pairs , lactam - lactim 
pairs , amide - imidic acid pairs , enamine - imine pairs , and 
annular forms where a proton can occupy two or more 
positions of a heterocyclic system , such as , 1H- and 3H - imi 
dazole , 1H- , 2H- and 4H - 1,2,4 - triazole , 1H- and 2H - isoin 
dole , and 1H- and 2H - pyrazole . In some embodiments , 
tautomeric forms can be in equilibrium or sterically locked 
into one form by appropriate substitution . In certain embodi 
ments , tautomeric forms result from acetal interconversion , 
e.g. , the interconversion illustrated in the scheme below : 

OH Ex - puy - hey 
[ 0176 ] In another aspect , the invention features a com 
pound collection comprising a plurality of compounds ( e.g. , 
of macrocyclic compounds as described herein ) . In some 

[ 0180 ] Those skilled in the art will appreciate that , in some 
embodiments , isotopes of compounds described herein may 
be prepared and / or utilized in accordance with the present 



US 2020/0199102 A1 Jun . 25 , 2020 
25 

DI 

and ranges . 

invention . “ Isotopes ” refers to atoms having the same 
atomic number but different mass numbers resulting from a 
different number of neutrons in the nuclei . For example , 
isotopes of hydrogen include tritium and deuterium . In some 
embodiments , an isotopic substitution ( e.g. , substitution of 
hydrogen with deuterium ) may alter the physiciochemical 
properties of the molecules , such as metabolism and / or the 
rate of racemization of a chiral center . 
[ 0181 ] As is known in the art , many chemical entities ( in 
particular many organic molecules and / or many small mol 
ecules ) can adopt a variety of different solid forms such as , 
for example , amorphous forms and / or crystalline forms 
( e.g. , polymorphs , hydrates , solvates , etc ) . In some embodi 
ments , such entities may be utilized in any form , including 
in any solid form . In some embodiments , such entities are 
utilized in a particular form , for example in a particular solid 
form . 
[ 0182 ] In some embodiments , compounds described and / 
or depicted herein may be provided and / or utilized in salt 
form . 
[ 0183 ] In certain embodiments , compounds described 
and / or depicted herein may be provided and / or utilized in 
hydrate or solvate form . 
[ 0184 ] At various places in the present specification , sub 
stituents of compounds of the present disclosure are dis 
closed in groups or in ranges . It is specifically intended that 
the present disclosure include each and every individual 
subcombination of the members of such groups 
For example , the term " C- alkyl " is specifically intended to 
individually disclose methyl , ethyl , Cz alkyl , C4 alkyl , Cz 
alkyl , and Co alkyl . Furthermore , where a compound 
includes a plurality of positions at which substitutes are 
disclosed in groups or in ranges , unless otherwise indicated , 
the present disclosure is intended to cover individual com 
pounds and groups of compounds ( e.g. , genera and subgen 
era ) containing each and every individual subcombination of 
members at each position . 
[ 0185 ] Herein a phrase of the form “ optionally substituted 
X ” ( e.g. , optionally substituted alkyl ) is intended to be 
equivalent to “ X , wherein X is optionally substituted ” ( e.g. , 
“ alkyl , wherein said alkyl is optionally substituted ” ) . It is not 
intended to mean that the feature “ X ” ( e.g. alkyl ) per se is 
optional 
[ 0186 ] The term “ alkyl , ” as used herein , refers to saturated 
hydrocarbon groups containing from 1 to 20 ( e.g. , from 1 to 
10 or from 1 to 6 ) carbons . In some embodiments , an alkyl 
group is unbranched ( i.e. , is linear ) ; in some embodiments , 
an alkyl group is branched . Alkyl groups are exemplified by 
methyl , ethyl , n- and iso - propyl , n- , sec- , iso- and tert - butyl , 
neopentyl , and the like , and may be optionally substituted 
with one , two , three , or , in the case of alkyl groups of two 
carbons or more , four substituents independently selected 
from the group consisting of : ( 1 ) C1-6 alkoxy ; ( 2 ) C1-6 
alkylsulfinyl ; ( 3 ) amino , as defined herein ( e.g. , unsubsti 
tuted amino ( i.e. , -NH2 ) or a substituted amino ( i.e. , 

N ( RM ) 2 , where RM is as defined for amino ) ; ( 4 ) C6-10 
aryl - C1-6 alkoxy ; ( 5 ) azido ; ( 6 ) halo ; ( 7 ) ( C2-9 heterocyclyl ) 
oxy ; ( 8 ) hydroxyl , optionally substituted with an O - protect 
ing group ; ( 9 ) nitro ; ( 10 ) oxo ( e.g. , carboxyaldehyde or 
acyl ) ; ( 11 ) C1-7 spirocyclyl ; ( 12 ) thioalkoxy ; ( 13 ) thiol ; ( 14 ) 

CO2R4 , optionally substituted with an O - protecting 
group and where R4'is selected from the group consisting of 
( a ) C1-20 alkyl ( e.g. , C1-6 alkyl ) , ( b ) C2-20 alkenyl ( e.g. , C2-6 
alkenyl ) , ( c ) C6-10 aryl , ( d ) hydrogen , ( e ) C1-6 alk - C6-10 aryl , 

( f ) amino - C -20 alkyl , ( g ) polyethylene glycol of ( CH2 ) 52 
( OCH2CH2 ) sl ( CH2 ) s3OR ' , wherein sl is an integer from 1 to 
10 ( e.g. , from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , 
independently , is an integer from 0 to 10 ( e.g. , from 0 to 4 , 
from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 1 to 10 ) , and 
R ' is H or C1-20 alkyl , and ( h ) amino - polyethylene glycol of 
NRM ( CH ) , ( CH , CH , O ) ( CH ) . NRM , wherein sl is 

an integer from 1 to 10 ( e.g . , from 1 to 6 or from 1 to 4 ) , each 
of s2 and s3 , independently , is an integer from 0 to 10 ( e.g. , 
from 0 to 4 , from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 
1 to 10 ) , and each RM is , independently , hydrogen or 
optionally substituted C1-6 alkyl ; ( 15 ) C ( O ) NRP'R ' , 
where each of RB ' and RC ' is , independently , selected from 
the group consisting of ( a ) hydrogen , ( b ) C1-6 alkyl , ( c ) C6-10 
aryl , and ( d ) C1-6 alk - C6-10 aryl ; ( 16 ) SORP ' , where R 
is selected from the group consisting of ( a ) C1-6 alkyl , ( b ) 
Co - 10 aryl , ( c ) C1-6 alk - C6-10 aryl , and ( d ) hydroxyl ; ( 17 ) 

SO NRERF " , where each of RÉ ' and RF'is , independently , 
selected from the group consisting of ( a ) hydrogen , ( b ) C1-6 
alkyl , ( c ) C6-19 aryl and ( d ) C1-6 alk - C6-100 aryl ; ( 18 ) -C ( O ) 
RC , where RG ' is selected from the group consisting of ( a ) 
C1-20 alkyl ( e.g. , C1-6 alkyl ) , ( b ) C2-20 alkenyl ( e.g. , C2-6 
alkenyl ) , ( c ) C6-10 aryl , ( d ) hydrogen , ( e ) C - 4 alk - C6-10 aryl , 
( f ) amino - C1-20 alkyl , ( g ) polyethylene glycol of - ( CH2 ) 52 
( OCH , CH , ) , ( CH ) , OR ' , wherein sl is an integer from 1 to 
10 ( e.g. , from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , 
independently , is an integer from 0 to 10 ( e.g. , from 0 to 4 , 
from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 1 to 10 ) , and 
R ' is H or C1-20 alkyl , and ( h ) amino - polyethylene glycol of 
-NR.N ( CH2 ) 2 ( CH2CH2O ) , ( CH ) NRNI , wherein sl is 
an integer from 1 to 10 ( e.g. , from 1 to 6 or from 1 to 4 ) , each 
of s2 and s3 , independently , is an integer from 0 to 10 ( e.g. , 
from 0 to 4 , from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 
1 to 10 ) , and each RM is , independently , hydrogen or 
optionally substituted C - 6 alkyl ; ( 19 ) -NR " COR " , 
wherein RH is selected from the group consisting of ( al ) 
hydrogen and ( bl ) C1-6 alkyl , and R " is selected from the 
group consisting of ( a2 ) C1-20 alkyl ( e.g. , C1-6 alkyl ) , ( 62 ) 
C2-20 alkenyl ( e.g. , C2-6 alkenyl ) , ( c2 ) C6-10 aryl , ( d2 ) hydro 
gen , ( e2 ) C1-6 alk - C6-10 aryl , ( f2 ) amino - C1-20 alkyl , ( 92 ) 
polyethylene glycol of - ( CH2 ) sz ( OCH2CH2 ) s? ( CH2 ) s3OR ' , 
wherein s1 is an integer from 1 to 10 ( e.g. , from 1 to 6 or 
from 1 to 4 ) , each of s2 and s3 , independently , is an integer 
from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from 1 to 4 , from 
1 to 6 , or from 1 to 10 ) , and R ' is H or C alkyl , and ( h2 ) 
amino - polyethylene glycol of - NRN ( CH2 ) 2 ( CH CH2O ) 
si ( CH2 ) s3NRMI , wherein s1 is an integer from 1 to 10 ( e.g. , 
from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , independently , 
is an integer from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from 
1 to 4 , from 1 to 6 , or from 1 to 10 ) , and each RM1 is , 
independently , hydrogen or optionally substituted C1-6 alkyl ; 
( 20 ) -NR " C ( O ) ORK , wherein R * is selected from the 
group consisting of ( al ) hydrogen and ( bl ) C - alkyl , and 
RK'is selected from the group consisting of ( a2 ) C1-20 alkyl 
( e.g. , C1-6 alkyl ) , ( b2 ) C2-20 alkenyl ( e.g. , C2-6 alkenyl ) , ( c2 ) 
C6-10 aryl , ( d2 ) hydrogen , ( e2 ) C1-6 alk - C6-10 aryl , ( f2 ) 
amino - C alkyl , ( g2 ) polyethylene glycol of — ( CH2 ) s2 
( OCH , CH , ) ( CH ) , OR ' , wherein sl is an integer from 1 to 
10 ( e.g. , from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , 
independently , is an integer from 0 to 10 ( e.g. , from 0 to 4 , 
from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 1 to 10 ) , and 
R'is H or C1-20 alkyl , and ( h2 ) amino - polyethylene glycol of 
-NRN ( CH2 ) 2 ( CH CHO ) ( CH2 ) 2NRM , wherein sl is 
an integer from 1 to 10 ( e.g. , from 1 to 6 or from 1 to 4 ) , each 
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of s2 and s3 , independently , is an integer from 0 to 10 ( e.g. , 
from 0 to 4 , from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 
1 to 10 ) , and each RM is , independently , hydrogen or 
optionally substituted C1-6 alkyl ; ( 21 ) amidine ; and ( 22 ) silyl 
groups such as trimethylsilyl , t - butyldimethylsilyl , and tri 
isopropylsilyl . In some embodiments , each of these groups 
can be further substituted as described herein . For example , 
the alkylene group of a C / -alkaryl can be further substituted 
with an oxo group to afford the respective aryloyl substitu 
ent . 

[ 0187 ] The term “ alkylene ” and the prefix “ alk- , " as used 
herein , represent a saturated divalent hydrocarbon group 
derived from a straight or branched chain saturated hydro 
carbon by the removal of two hydrogen atoms , and is 
exemplified by methylene , ethylene , isopropylene , and the 
like . The term “ Cx - v alkylene ” and the prefix “ Cx - y alk- " 
represent alkylene groups having between x and y carbons . 
Exemplary values for x are 1 , 2 , 3 , 4 , 5 , and 6 , and 
exemplary values for y are 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 12 , 14 , 
16 , 18 , or 20 ( e.g. , C1-6 , C1-10 , C2-20 , C2-6 , C2-10 , or C2-20 
alkylene ) . In some embodiments , the alkylene can be further 
substituted with 1 , 2 , 3 , or 4 substituent groups as defined 
herein for an alkyl group . 
[ 0188 ] The term “ alkenyl , ” as used herein , represents 
monovalent straight or branched chain groups of , unless 
otherwise specified , from 2 to 20 carbons ( e.g. , from 2 to 6 
or from 2 to 10 carbons ) containing one or more carbon 
carbon double bonds and is exemplified by ethenyl , 1 - pro 
penyl , 2 - propenyl , 2 - methyl - 1 - propenyl , 1 - butenyl , 2 - bute 
nyl , and the like . Alkenyls include both cis and trans 
isomers . Alkenyl groups may be optionally substituted with 
1 , 2 , 3 , or 4 substituent groups that are selected , indepen 
dently , from amino , aryl , cycloalkyl , or heterocyclyl ( e.g. , 
heteroaryl ) , as defined herein , or any of the exemplary alkyl 
substituent groups described herein . 
[ 0189 ] The term “ alkynyl , ” as used herein , represents 
monovalent straight or branched chain groups from 2 to 20 
carbon atoms ( e.g. , from 2 to 4 , from 2 to 6 , or from 2 to 10 
carbons ) containing a carbon - carbon triple bond and is 
exemplified by ethynyl , 1 - propynyl , and the like . Alkynyl 
groups may be optionally substituted with 1 , 2 , 3 , or 4 
substituent groups that are selected , independently , from 
aryl , cycloalkyl , or heterocyclyl ( e.g. , heteroaryl ) , as defined 
herein , or any of the exemplary alkyl substituent groups 
described herein . 
[ 0190 ] The term “ amino , ” as used herein , represents 
-N ( RM ) 2 , wherein each RN is , independently , H , OH , 
NO2 , N ( R 2 ) 2 , SOZORN2 , SO RN2 , SORN2 , an N - protecting 
group , alkyl , alkenyl , alkynyl , alkoxy , aryl , alkaryl , 
cycloalkyl , alkcycloalkyl , carboxyalkyl ( e.g. , optionally 
substituted with an O - protecting group , such as optionally 
substituted arylalkoxycarbonyl groups or any described 
herein ) , sulfoalkyl , acyl ( e.g. , acetyl , trifluoroacetyl , or oth 
ers described herein ) , alkoxycarbonylalkyl ( e.g. , optionally 
substituted with an O - protecting group , such as optionally 
substituted arylalkoxycarbonyl groups or any described 
herein ) , heterocyclyl ( e.g. , heteroaryl ) , or alkheterocyclyl 
( e.g. , alkheteroaryl ) , wherein each of these recited RN1 
groups can be optionally substituted , as defined herein for 
each group ; or two RM combine to form a heterocyclyl or an 
N - protecting group , and wherein each RN2 is , independently , 
H , alkyl , or aryl . The amino groups of the invention can be 
an unsubstituted amino ( i.e. , -NH2 ) or a substituted amino 
( i.e. , -N ( RM ) 2 ) . In a preferred embodiment , amino is 

-NH , or - NHRNI , wherein RM is , independently , OH , 
NO2 , NH , NRN22 , SOZORN ?, SOZRN2 , SORN2 , alkyl , car 
boxyalkyl , sulfoalkyl , acyl ( e.g. , acetyl , trifluoroacetyl , or 
others described herein ) , alkoxycarbonylalkyl ( e.g. , t - bu 
toxycarbonylalkyl ) or aryl , and each RN2 can be H , C1-20 
alkyl ( e.g. , C1-6 alkyl ) , or C6-10 aryl . 
[ 0191 ] The term “ amino acid , ” as described herein , refers 
to a molecule having a side chain , an amino group , and an 
acid group ( e.g. , a carboxy group of CO2H or a sulfo 
group of —SO3H ) , wherein the amino acid is attached to the 
parent molecular group by the side chain , amino group , or 
acid group ( e.g. , the side chain ) . As used herein , the term 
“ amino acid ” in its broadest sense , refers to any compound 
and / or substance that can be incorporated into a polypeptide 
chain , e.g. , through formation of one or more peptide bonds . 
In some embodiments , an amino acid has the general struc 
ture H2NC ( H ) ( R ) COOH . In some embodiments , an 
amino acid is a naturally - occurring amino acid . In some 
embodiments , an amino acid is a synthetic amino acid ; in 
some embodiments , an amino acid is a D - amino acid ; in 
some embodiments , an amino acid is an L - amino acid . 
“ Standard amino acid ” refers to any of the twenty standard 
L - amino acids commonly found in naturally occurring pep 
tides . “ Nonstandard amino acid ” refers to any amino acid , 
other than the standard amino acids , regardless of whether it 
is prepared synthetically or obtained from a natural source . 
In some embodiments , an amino acid , including a carboxy 
and / or amino - terminal amino acid in a polypeptide , can 
contain a structural modification as compared with the 
general structure above . For example , in some embodi 
ments , an amino acid may be modified by methylation , 
amidation , acetylation , and / or substitution as compared with 
the general structure . In some embodiments , such modifi 
cation may , for example , alter the circulating half life of a 
polypeptide containing the modified amino acid as com 
pared with one containing an otherwise identical unmodified 
amino acid . In some embodiments , such modification does 
not significantly alter a relevant activity of a polypeptide 
containing the modified amino acid , as compared with one 
containing an otherwise identical unmodified amino acid . As 
will be clear from context , in some embodiments , the term 
" amino acid ” is used to refer to a free amino acid ; in some 
embodiments it is used to refer to an amino acid residue of 
a polypeptide . In some embodiments , the amino acid is 
attached to the parent molecular group by a carbonyl group , 
where the side chain or amino group is attached to the 
carbonyl group . In some embodiments , the amino acid is an 
a - amino acid . In certain embodiments , the amino acid is a 
B - amino acid . In some embodiments , the amino acid is a 
y - amino acid . Exemplary side chains include an optionally 
substituted alkyl , aryl , heterocyclyl , alkaryl , alkheterocy 
clyl , aminoalkyl , carbamoylalkyl , and carboxyalkyl . Exem 
plary amino acids include alanine , arginine , asparagine , 
aspartic acid , cysteine , glutamic acid , glutamine , glycine , 
histidine , hydroxynorvaline , isoleucine , leucine , lysine , 
methionine , norvaline , ornithine , phenylalanine , proline , 
pyrrolysine , selenocysteine , serine , taurine , threonine , tryp 
tophan , tyrosine , and valine . Amino acid groups may be 
optionally substituted with one , two , three , or , in the case of 
amino acid groups of two carbons or more , four substituents 
independently selected from the group consisting of : ( 1 ) 
C1-6 alkoxy ; ( 2 ) C1-6 alkylsulfinyl ; ( 3 ) amino , as defined 
herein ( e.g. , unsubstituted amino ( i.e. , -NH2 ) or a substi 
tuted amino ( i.e. , -N ( RM ) 2 , where RM is as defined for 
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amino ) ; ( 4 ) C6-10 aryl - C1-6 alkoxy ; ( 5 ) azido ; ( 6 ) halo ; ( 7 ) an integer from 1 to 10 ( e.g . , from 1 to 6 or from 1 to 4 ) , each 
( C2-9 heterocyclyl ) oxy ; ( 8 ) hydroxyl ; ( 9 ) nitro ; ( 10 ) oxo of s2 and s3 , independently , is an integer from 0 to 10 ( e.g. , 
( e.g. , carboxyaldehyde or acyl ) ; ( 11 ) C1-7 spirocyclyl ; ( 12 ) from 0 to 4 , from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 
thioalkoxy ; ( 13 ) thiol ; ( 14 ) -CO , R4 , where Rd'is selected 1 to 10 ) , and R ' is H or 9.20 alkyl , and ( h2 ) amino 
from the group consisting of ( a ) C1-20 alkyl ( e.g. , C1-6 alkyl ) , polyethylene glycol of NRM ( CH2 ) , 2 ( CH2CH2O ) s? ( CH2 ) 
( b ) C2-20 alkenyl ( e.g. , C2-6 alkenyl ) , ( c ) C6-10 aryl , ( d ) $ 3NRMI , wherein s1 is an integer from 1 to 10 ( e.g. , from 1 
hydrogen , ( e ) C1-6 alk - C6-10 aryl , ( f ) amino - C1-20 alkyl , ( g ) to 6 or from 1 to 4 ) , each of s2 and s3 , independently , is an 
polyethylene glycol of- ( CH2 ) , 2 ( OCH , CH ) , ( CH2 ) ,, OR ' , integer from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from 1 
wherein s1 is an integer from 1 to 10 ( e.g. , from 1 to 6 or to 4 , from 1 to 6 , or from 1 to 10 ) , and each RM is , 
from 1 to 4 ) , each of s2 and s3 , independently , is an integer independently , hydrogen or optionally substituted C1-6 alkyl ; 

and ( 21 ) amidine . In some embodiments , each of these from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from 1 to 4 , from groups can be further substituted as described herein . 1 to 6 , or from 1 to 10 ) , and R ' is H or C1-20 alkyl , and ( h ) 
amino - polyethylene glycol of NRM1 ( CH ) , . ( CH , CH , O ) [ 0192 ] The term “ N - alkylated amino acids ” as used 
$ 1 ( CH2 ) 53NRNI , wherein sl is an integer from 1 to 10 ( e.g. , herein , refers to amino acids containing an optionally sub 
from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , independently , stituted C , to Co alkyl on the nitrogen of the amino acid that 
is an integer from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from forms the peptidic bond . N - alkylated amino acids include , 
1 to 4 , from 1 to 6 , or from 1 to 10 ) , and each RM is , but are not limited to , N - methyl amino acids , such as 
independently , hydrogen or optionally substituted C1-6 alkyl ; N - methyl - alanine , N - methyl - threonine , N - methyl - phenyl 
( 15 ) C ( O ) NRP'RC , where each of RB ' and RC ' is , inde alanine , N - methyl - aspartic acid , N - methyl - valine , 
pendently , selected from the group consisting of ( a ) hydro N - methyl - leucine , N - methyl - glycine , N - methyl - isoleucine , 
gen , ( b ) C1-6 alkyl , ( c ) C6-10 aryl , and ( d ) C1-6 alk - C6-10 aryl ; N ( a ) -methyl - lysine , N ( a ) -methyl - asparagine , and N ( a ) 
( 16 ) SO , R ” ' , where R ' ' is selected from the group con methyl - glutamine . 
sisting of ( a ) C1-6 alkyl , ( b ) C6-10 aryl , ( c ) C1-6 alk - C6-10 aryl , [ 0193 ] The term “ aryl , ” as used herein , represents a 
and ( d ) hydroxyl ; ( 17 ) SO NRERF " , where each of RE ' mono- , bicyclic , or multicyclic carbocyclic ring system 
and RF is , independently , selected from the group consisting having one or two aromatic rings and is exemplified by 
of ( a ) hydrogen , ( b ) C1-6 alkyl , ( c ) C6-10 aryl and ( d ) C1-6 phenyl , naphthyl , 1,2 - dihydronaphthyl , 1,2,3,4 - tetrahy 
alk - C6-10 aryl ; ( 18 ) -C ( O ) RG , where RG'is selected from dronaphthyl , anthracenyl , phenanthrenyl , fluorenyl , indanyl , 
the group consisting of ( a ) C1-20 alkyl ( e.g. , C1-6 alkyl ) , ( b ) indenyl , and the like , and may be optionally substituted with 
C2-20 alkenyl ( e.g. , C2-6 alkenyl ) , ( c ) C6-10 aryl , ( d ) hydro 1 , 2 , 3 , 4 , or 5 substituents independently selected from the 
gen , ( e ) C1-6 alk - C6-10 aryl , ( f ) amino - C1-20 alkyl , ( g ) poly group consisting of : ( 1 ) C1-7 acyl ( e.g. , carboxyaldehyde ) ; 
ethylene glycol of ( CH2 ) , ( OCH CH2 ) s? ( CH2 ) .3OR ' , ( 2 ) C1-20 alkyl ( e.g. , C1-6 alkyl , C1-6 alkoxy - C1-6 alkyl , C1-6 
wherein s1 is an integer from 1 to 10 ( e.g. , from 1 to 6 or alkylsulfinyl - C1-6 alkyl , amino - C - alkyl , azido - C -6 alkyl , 
from 1 to 4 ) , each of s2 and s3 , independently , is an integer ( carboxyaldehyde ) -C1-6 alkyl , halo - C1-6 alkyl ( e.g. , perfluo 
from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from 1 to 4 , from roalkyl ) , hydroxy - C1-6 alkyl , nitro - C1-6 alkyl , or C1-6 thio 
1 to 6 , or from 1 to 10 ) , and R ' is H or C1-20 alkyl , and ( h ) alkoxy - C1-6 alkyl ) ; ( 3 ) C1-20 alkoxy ( e.g. , C- , alkoxy , such 
amino - polyethylene glycol of ' ( CH2 ) s2 ( CH2CH2O ) as perfluoroalkoxy ) ; ( 4 ) C1-6 alkylsulfinyl ; ( 5 ) C6-10 aryl ; ( 6 ) 
s? ( CH2 ) s3NRMI , wherein sl is an integer from 1 to 10 ( e.g. , amino ; ( 7 ) C1-6 alk - C6-10 aryl ; ( 8 ) azido ; ( 9 ) C3-8 cycloalkyl ; 
from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , independently , ( 10 ) C1.6 alk - C2-3 cycloalkyl ; ( 11 ) halo ; ( 12 ) C1-12 hetero 
is an integer from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from cyclyl ( e.g. , C1-12 heteroaryl ) ; ( 13 ) ( C1-12 heterocyclyl ) oxy ; 
1 to 4 , from 1 to 6 , or from 1 to 10 ) , and each RM is , ( 14 ) hydroxyl ; ( 15 ) nitro ; ( 16 ) C1-20 thioalkoxy ( e.g. , C1.6 
independently , hydrogen or optionally substituted C1-6 alkyl ; thioalkoxy ) ; ( 17 ) - ( CH3 ) , CO , R4 , where q is an integer 
( 19 ) — NRHC ( O ) R " , wherein RH ' is selected from the group from zero to four , and Ra ' is selected from the group 
consisting of ( al ) hydrogen and ( b1 ) C1-6 alkyl , and R ' ' is consisting of ( a ) C1-6 alkyl , ( b ) C6-10 aryl , ( c ) hydrogen , and 
selected from the group consisting of ( a2 ) C1-20 alkyl ( e.g. , ( d ) C1-6 alk - C6-10 aryl ; ( 18 ) — ( CH2 ) , CONRP'R ' , where q is 
C- , alkyl ) , ( 62 ) C2-20 alkenyl ( e.g. , C2-6 alkenyl ) , ( c2 ) C6-10 an integer from zero to four and where RP and RC ' are 
aryl , ( d2 ) hydrogen , ( e2 ) C - alk - C6-10 aryl , ( f2 ) amino - C . independently selected from the group consisting of ( a ) 
20 alkyl , ( 92 ) polyethylene glycol of- ( CH2 ) , ( OCH CH ) hydrogen , ( b ) C1-6 alkyl , ( c ) C6-10 aryl , and ( d ) C1-6 alk - C6-10 
$ 1 ( CH2 ) s3OR ' , wherein sl is an integer from 1 to 10 ( e.g. , aryl ; ( 19 ) ( CH2 ) , SOR ” , where q is an integer from zero 
from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , independently , to four and where RD'is selected from the group consisting 
is an integer from 0 to 10 ( e.g. , from 0 to 4 , from 0 to 6 , from 
1 to 4 , from 1 to 6 , or from 1 to 10 ) , and R ' is H or C1-20 where q is an integer from zero to 
alkyl , and ( h2 ) amino - polyethylene glycol of - NRM ( CH ) four and where each of RE ' and RF ' is , independently , 
( CH , CH2O ) ( CH2 ) , NRMI , wherein sl is an integer from selected from the group consisting of ( a ) hydrogen , ( b ) C1-6 

1 to 10 ( e.g. , from 1 to 6 or from 1 to 4 ) , each of s2 and s3 , alkyl , ( c ) C6-10 aryl , and ( d ) C- alk - C6-10 aryl ; ( 21 ) thiol ; 
independently , is an integer from 0 to 10 ( e.g. , from 0 to 4 , ( 22 ) C6-10 aryloxy ; ( 23 ) C3-8 cycloalkoxy ; ( 24 ) C6-10 aryl 
from 0 to 6 , from 1 to 4 , from 1 to 6 , or from 1 to 10 ) , and C1-6 alkoxy ; ( 25 ) C1-6 alk - C1-12 heterocyclyl ( e.g. , C1-6 
each RM is , independently , hydrogen or optionally substi alk - C1-12 heteroaryl ) ; ( 26 ) C2-20 alkenyl ; and ( 27 ) C2-20 
tuted C1-6 alkyl ; ( 20 ) -NR " C ( O ) ORK , wherein R ” is alkynyl . In some embodiments , each of these groups can be 
selected from the group consisting of ( al ) hydrogen and ( b1 ) further substituted as described herein . For example , the 
C1-6 alkyl , and Rk ' is selected from the group consisting of alkylene group of a C / -alkaryl or a C / -alkheterocyclyl can 
( a2 ) C1-20 alkyl ( e.g. , C - 6 alkyl ) , ( 62 ) C2-20 alkenyl ( e.g. , be further substituted with an oxo group to afford the 
C2-6 alkenyl ) , ( c2 ) C6-10 aryl , ( d2 ) hydrogen , ( e2 ) C1-6 respective aryloyl and ( heterocyclyloyl substituent group . 
alk - C6-10 aryl , ( f2 ) amino - C1-20 alkyl , ( g2 ) polyethylene [ 0194 ] The “ arylalkyl ” group , which as used herein , rep 
glycol of — ( CH2 ) , 2 ( OCH2CH2 ) s1 ( CH2 ) .3OR ' , wherein sl is resents an aryl group , as defined herein , attached to the 

NRNI 

s2 
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or 
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parent molecular group through an alkylene group , as 
defined herein . Exemplary unsubstituted 20 arylalkyl groups 
are from 7 to 30 carbons ( e.g. , from 7 to 16 or from 7 to 20 
carbons , such as C1-6 alk - CO aryl , C1-10 alk - C6-10 aryl , or 
C1-20 alk - C6-10 aryl ) . In some embodiments , the alkylene 
and the aryl each can be further substituted with 1 , 2 , 3 , 
4 substituent groups as defined herein for the respective 
groups . Other groups preceded by the prefix “ alk- ” are 
defined in the same manner , where “ alk ” refers to a C1-6 
alkylene , unless otherwise noted , and the attached chemical 
structure is as defined herein . 
[ 0195 ] The term “ azido ” represents an -N3 group , which 
can also be represented as – N = N = N . 
[ 0196 ] The terms " carbocyclic " and " carbocyclyl , ” as 
used herein , refer to an optionally substituted C3-12 mono 
cyclic , bicyclic , or tricyclic non - aromatic ring structure in 
which the rings are formed by carbon atoms . Carbocyclic 
structures include cycloalkyl , cycloalkenyl , and cycloalky 
nyl groups . 
[ 0197 ] The “ carbocyclylalkyl ” group , which as used 
herein , represents a carbocyclic group , as defined herein , 
attached to the parent molecular group through an alkylene 
group , as defined herein . Exemplary unsubstituted carbocy 
clylalkyl groups are from 7 to 30 carbons ( e.g. , from 7 to 16 
or from 7 to 20 carbons , such as C1-6 alk - C6-10 carbocyclyl , 
C1-10 alk - C6-10 carbocyclyl , or C1-20 alk - C6-10 carbocyclyl ) . 
In some embodiments , the alkylene and the carbocyclyl each 
can be further substituted with 1 , 2 , 3 , or 4 substituent groups 
as defined herein for the respective groups . Other groups 
preceded by the prefix “ alk- ” are defined in the same 
manner , where “ alk ” refers to a C1-6 alkylene , unless oth 
erwise noted , and the attached chemical structure is as 
defined herein . 
[ 0198 ] The term “ carbonyl , ” as used herein , represents a 
C ( O ) group , which can also be represented as C = 0 . 
[ 0199 ] The term " carboxy , ” as used herein , means 
CO , H . 

[ 0200 ] The term " cyano , ” as used herein , represents an 

an integer from zero to four and where RB ' and RC are 
independently selected from the group consisting of ( a ) 

zero to four and where Rõ ' is selected from the group 
consisting of ( a ) C6-10 alkyl , ( b ) C6-19 aryl , and ( c ) C1-6 
alk - C6-10 aryl ; ( 20 ) ( CH2 ) SO2NRERE , where q is an 
integer from zero to four and where each of RE ' and RF is , 
independently , selected from the group consisting of ( a ) 
hydrogen , ( b ) C6-10 alkyl , ( c ) C6-10 aryl , and ( d ) C1-6 alk 
C6-10 aryl ; ( 21 ) thiol ; ( 22 ) C6-10 aryloxy ; ( 23 ) C3-8 
cycloalkoxy ; ( 24 ) Co - 10 aryl - C1-6 alkoxy ; ( 25 ) C1-6 alk - C1-12 
heterocyclyl ( e.g. , C1-6 alk - C , heteroaryl ) ; ( 26 ) oxo ; ( 27 ) 
C2-20 alkenyl ; and ( 28 ) C2-20 alkynyl . In some embodiments , 
each of these groups can be further substituted as described 
herein . For example , the alkylene group of a C , -alkaryl or a 
C / -alkheterocyclyl can be further substituted with an oxo 
group to afford the respective aryloyl and ( heterocyclyl ) oyl 
substituent group . 
[ 0202 ] The “ cycloalkylalkyl ” group , which as used herein , 
represents a cycloalkyl group , as defined herein , attached to 
the parent molecular group through an alkylene group , as 
defined herein ( e.g. , an alkylene group of from 1 to 4 , from 
1 to 6 , from 1 to 10 , or form 1 to 20 carbons ) . In some 
embodiments , the alkylene and the cycloalkyl each can be 
further substituted with 1 , 2 , 3 , or 4 substituent groups as 
defined herein for the respective group . 
[ 0203 ] The term " diastereomer , ” as used herein , means 
stereoisomers that are not mirror images of one another and 
are non - superimposable on one another . 
[ 0204 ] The term “ enantiomer , " as used herein , means each 
individual optically active form of a compound of the 
invention , having an optical purity or enantiomeric excess 
( as determined by methods standard in the art ) of at least 
80 % ( i.e. , at least 90 % of one enantiomer and at most 10 % 
of the other enantiomer ) , preferably at least 90 % and more 
preferably at least 98 % . 
[ 0205 ] The term “ halo , ” as used herein , represents a 
halogen selected from bromine , chlorine , iodine , or fluorine . 
[ 0206 ] The term “ heteroalkyl , ” as used herein , refers to an 
alkyl group , as defined herein , in which one or two of the 
constituent carbon atoms have each been replaced by nitro 
gen , oxygen , or sulfur . In some embodiments , the het 
eroalkyl group can be further substituted with 1 , 2 , 3 , or 4 
substituent groups as described herein for alkyl groups . The 
terms “ heteroalkenyl ” and heteroalkynyl , ” as used herein 
refer to alkenyl and alkynyl groups , as defined herein , 
respectively , in which one or two of the constituent carbon 
atoms have each been replaced by nitrogen , oxygen , or 
sulfur . In some embodiments , the heteroalkenyl and het 
eroalkynyl groups can be further substituted with 1 , 2 , 3 , or 
4 substituent groups as described herein for alkyl groups . 
[ 0207 ] The term “ heteroaryl , ” as used herein , represents 
that subset of heterocyclyls , as defined herein , which are 
aromatic : i.e. , they contain 4n + 2 pi electrons within the 
mono- or multicyclic ring system . Exemplary unsubstituted 
heteroaryl groups are of 1 to 12 ( e.g. , 1 to 11 , 1 to 10 , 1 to 
9 , 2 to 12 , 2 to 11 , 2 to 10 , or 2 to 9 ) carbons . In some 
embodiment , the heteroaryl is substituted with 1 , 2 , 3 , or 4 
substituents groups as defined for a heterocyclyl group . 
[ 0208 ] The term " heteroarylalkyl ” refers to a heteroaryl 
group , as defined herein , attached to the parent molecular 
group through an alkylene group , as defined herein . Exem 
plary unsubstituted heteroarylalkyl groups are from 2 to 32 

CN group . 
[ 0201 ] The term " cycloalkyl , ” as used herein , represents a 
monovalent saturated or unsaturated non - aromatic cyclic 
hydrocarbon group from three to eight carbons , unless 
otherwise specified , and is exemplified by cyclopropyl , 
cyclobutyl , cyclopentyl , cyclohexyl , cycloheptyl , bicycle 
heptyl , and the like . When the cycloalkyl group includes one 
carbon - carbon double bond , the cycloalkyl group can be 
referred to as a " cycloalkenyl " group . Exemplary cycloalk 
enyl groups include cyclopentenyl , cyclohexenyl , and the 
like . The cycloalkyl groups of this invention can be option 
ally substituted with : ( 1 ) C1-7 acyl ( e.g. , carboxyaldehyde ) ; 
( 2 ) C1-20 alkyl ( e.g. , C1-6 alkyl , C1-6 alkoxy - C1-6 alkyl , C1-6 
alkylsulfinyl - C1-6 alkyl , amino - C1-6 alkyl , azido - C1-6 alkyl , 
( carboxyaldehyde ) -C1-6 alkyl , halo - C -6 alkyl ( e.g. , perfluo 
roalkyl ) , hydroxy - C1-6 alkyl , nitro - C1-6 alkyl , or C1-6 thio 
alkoxy - C1-6 alkyl ) ; ( 3 ) C1-20 alkoxy ( e.g. , C1-6 alkoxy , such 
as perfluoroalkoxy ) ; ( 4 ) C1-6 alkylsulfinyl ; ( 5 ) C6-10 aryl ; ( 6 ) 
amino ; ( 7 ) C1-6 alk - C6-10 aryl ; ( 8 ) azido ; ( 9 ) C3-8 cycloalkyl ; 
( 10 ) C- , alk - Cz - s cycloalkyl ; ( 11 ) halo ; ( 12 ) C - 12 hetero 
cyclyl ( e.g. , C1-12 heteroaryl ) ; ( 13 ) ( C1-12 heterocyclyl ) oxy ; 
( 14 ) hydroxyl ; ( 15 ) nitro ; ( 16 ) C1 thioalkoxy ( e.g. , C1-6 
thioalkoxy ) ; ( 17 ) ( CH2 ) , CO , R4 " , where q is an integer 
from zero to four , and R4 ' is selected from the group 
consisting of ( a ) C1-6 alkyl , ( b ) C6-10 aryl , ( c ) hydrogen , and 
( d ) C1-6 alk - Co - 10 aryl ; ( 18 ) – ( CH2 ) , CONRP'R ' , where q is 

1-20 
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pyridazinyl ( e.g. , 1,6 - dihydro - 6 - oxo - 3 - ethylpyridazinyl ) ; 
1,6 - dihydro - 6 - oxo - 1,2,4 - triazinyl ( e.g. , 1,6 - dihydro - 5 - iso 
propyl - 6 - oxo - 1,2,4 - triazinyl ) ; 2,3 - dihydro - 2 - oxo - 1H - indo 
lyl ( e.g. , 3,3 - dimethyl - 2,3 - dihydro - 2 - oxo - 1H - indolyl and 
2,3 - dihydro - 2 - oxo - 3,3 - spiropropane - 1H - indol - 1 - yl ) ; 1,3 
dihydro - 1 - oxo - 2H - iso - indolyl ; 1,3 - dihydro - 1,3 - dioxo - 2H 
iso - indolyl ; 1H - benzopyrazolyl ( e.g. , 1- ( ethoxycarbonyl ) 
1H - benzopyrazolyl ) ; 2,3 - dihydro - 2 - oxo - 1H - benzimidazolyl 
( e.g. , 3 - ethyl - 2,3 - dihydro - 2 - oxo - 1H - benzimidazolyl ) ; 2,3 
dihydro - 2 - oxo - benzoxazolyl ( e.g. , 5 - chloro - 2,3 - dihydro - 2 
oxo - benzoxazolyl ) ; 2,3 - dihydro - 2 - oxo - benzoxazolyl ; 
2 - oxo - 2H - benzopyranyl ; 1,4 - benzodioxanyl ; 1,3 - benzodi 
oxanyl ; 2,3 - dihydro - 3 - oxo , 4H - 1,3 - benzothiazinyl ; 3,4 - di 
hydro - 4 - oxo - 3H - quinazolinyl ( e.g. , 2 - methyl - 3,4 - dihydro 
4 - oxo - 3H - quinazolinyl ) ; 1,2,3,4 - tetrahydro - 2,4 - dioxo - 3H 
quinazolyl ( e.g. , 1 - ethyl - 1,2,3,4 - tetrahydro - 2,4 - dioxo - 3H 
quinazolyl ) ; 1,2,3,6 - tetrahydro - 2,6 - dioxo - 7H - purinyl ( e.g. , 
1,2,3,6 - tetrahydro - 1,3 - dimethyl - 2,6 - dioxo - 7H - purinyl ) ; 1,2 , 
3,6 - tetrahydro - 2,6 - dioxo - 1H - purinyl ( e.g. , 1,2,3,6 - tetra 
hydro - 3,7 - dimethyl - 2,6 - dioxo - 1H - purinyl ) ; 2 - oxobenz [ c , d ] 
indolyl ; 1,1 - dioxo - 2H - naphth [ 1,8 - c , d ] isothiazolyl ; and 1,8 
naphthylenedicarboxamido . Additional heterocyclics 
include 3,3a , 4,5,6,6a - hexahydro - pyrrolo [ 3,4 - b ] pyrrol- ( 2H ) 
yl , and 2,5 - diazabicyclo [ 2.2.1 ] heptan - 2 - yl , homopiperazi 
nyl ( or diazepanyl ) , tetrahydropyranyl , dithiazolyl , benzo 
furanyl , benzothienyl , oxepanyl , thiepanyl , azocanyl , 
oxecanyl , and thiocanyl . Heterocyclic groups also include 
groups of the formula 

are of 1 

carbons ( e.g. , from 2 to 22 , from 2 to 18 , from 2 to 17 , from 
2 to 16 , from 3 to 15 , from 2 to 14 , from 2 to 13 , or from 
2 to 12 carbons , such as C1-6 alk - C1-12 heteroaryl , C1-10 
alk - C1-12 heteroaryl , or C1-20 alk - C1-12 heteroaryl ) . In some 
embodiments , the alkylene and the heteroaryl each can be 
further substituted with 1 , 2 , 3 , or substituent groups as 
defined herein for the respective group . Heteroarylalkyl 
groups are a subset of heterocyclylalkyl groups . 
[ 0209 ] The term “ heterocyclyl , ” as used herein , represents 
a 5- , 6- or 7 - membered ring , unless otherwise specified , 
containing one , two , three , or four heteroatoms indepen 
dently selected from the group consisting of nitrogen , oxy 
gen , and sulfur . The 5 - membered ring has zero to two double 
bonds , and the 6- and 7 - membered rings have zero to three 
double bonds . Exemplary unsubstituted heterocyclyl groups 

12 ( e.g. , 1 to 11 , 1 to 10 , 1 to 9 , 2 to 12 , 2 to 11 , 
2 to 10 , or 2 to 9 ) carbons . The term " heterocyclyl ” also represents a heterocyclic compound having a bridged mul 
ticyclic structure in which one or more carbons and / or 
heteroatoms bridges two non - adjacent members of a mono 
cyclic ring , e.g. , a quinuclidinyl group . The term “ hetero 
cyclyl ” includes bicyclic , tricyclic , and tetracyclic groups in 
which any of the above heterocyclic rings is fused to one , 
two , or three carbocyclic rings , e.g. , an aryl ring , a cyclo 
hexane ring , a cyclohexene ring , a cyclopentane ring , a 
cyclopentene ring , or another monocyclic heterocyclic ring , 
such as indolyl , quinolyl , isoquinolyl , tetrahydroquinolyl , 
benzofuryl , benzothienyl and the like . Examples of fused 
heterocyclyls include tropanes and 1,2,3,5,8,8a - hexahy 
droindolizine . Heterocyclics include pyrrolyl , pyrrolinyl , 
pyrrolidinyl , pyrazolyl , pyrazolinyl , pyrazolidinyl , imida 
zolyl , imidazolinyl , imidazolidinyl , pyridyl , piperidinyl , 
homopiperidinyl , pyrazinyl , piperazinyl , pyrimidinyl , 
pyridazinyl , oxazolyl , oxazolidinyl , isoxazolyl , isoxazoli 
diniyl , morpholinyl , thiomorpholinyl , thiazolyl , thiazolidi 
nyl , isothiazolyl , isothiazolidinyl , indolyl , indazolyl , qui 
nolyl , isoquinolyl , quinoxalinyl , dihydroquinoxalinyl , 
quinazolinyl , cinnolinyl , phthalazinyl , benzimidazolyl , ben 
zothiazolyl , benzoxazolyl , benzothiadiazolyl , furyl , thienyl , 
thiazolidinyl , isothiazolyl , triazolyl , tetrazolyl , oxadiazolyl 
( e.g. , 1,2,3 - oxadiazolyl ) , purinyl , thiadiazolyl ( e.g. , 1,2,3 
thiadiazolyl ) , tetrahydrofuranyl , dihydrofuranyl , tetrahy 
drothienyl , dihydrothienyl , dihydroindolyl , dihydroquinolyl , 
tetrahydroquinolyl , tetrahydroisoquinolyl , dihydroisoqui 
nolyl , pyranyl , dihydropyranyl , dithiazolyl , benzofuranyl , 
isobenzofuranyl , benzothienyl , and the like , including 
dihydro and tetrahydro forms thereof , where one or more 
double bonds are reduced and replaced with hydrogens . Still 
other exemplary heterocyclyls include : 2,3,4,5 - tetrahydro 
2 - oxo - oxazolyl ; 2,3 - dihydro - 2 - oxo - 1H - imidazolyl ; 2,3,4,5 
tetrahydro - 5 - oxo - 1H - pyrazolyl ( e.g. , 2,3,4,5 - tetrahydro - 2 
phenyl - 5 - oxo - 1H - pyrazolyl ) ; 2,3,4,5 - tetrahydro - 2,4 - dioxo 
1H - imidazolyl ( e.g. , 2,3,4,5 - tetrahydro - 2,4 - dioxo - 5 - methyl 
5 - phenyl - 1H - imidazolyl ) ; 2,3 - dihydro - 2 - thioxo - 1,3,4 
oxadiazolyl ( e.g. 2,3 - dihydro - 2 - thioxo - 5 - phenyl - 1,3,4 
oxadiazolyl ) ; 4,5 - dihydro - 5 - oxo - 1H - triazolyl ( e.g. , 4,5 
dihydro - 3 - methyl - 4 - amino 5 - oxo - 1H - triazolyl ) ; 1,2,3,4 
tetrahydro - 2,4 - dioxopyridinyl ( e.g. , 1,2,3,4 - tetrahydro - 2,4 
dioxo - 3,3 - diethylpyridinyl ) ; 2,6 - dioxo - piperidinyl ( e.g. , 
2,6 - dioxo - 3 - ethyl - 3 - phenylpiperidinyl ) ; 1,6 - dihydro - 6 - ox 
opyridiminyl ; 1,6 - dihydro - 4 - oxopyrimidinyl ( e.g. , 2 - meth 
ylthio ) -1,6 - dihydro - 4 - oxo - 5 - methylpyrimidin - 1 - yl ) ; 1,2,3 , 
4 - tetrahydro - 2,4 - dioxopyrimidinyl ( e.g. , 1,2,3,4 - tetrahydro 
2,4 - dioxo - 3 - ethylpyrimidinyl ) ; 1,6 - dihydro - 6 - oxo 

G ' , 

CH2 9 2 

CH , — , 

where 
E ' is selected from the group consisting of -N- and 
CH— ; F ' is selected from the group consisting of 
N_CH , -NHCH , - , CH , - , NH – C ( O ) - , NH ” , 
CH?N -NH -C ( O ) NH 
CH = CH CH , CH , - , CHÚ0 , 
OCH — , 0 and S ; and G ' is selected from the 

group consisting of -CH- and N— . Any of the hetero 
cyclyl groups mentioned herein may be optionally substi 
tuted with one , two , three , four or five substituents indepen 
dently selected from the group consisting of : ( 1 ) C1-7 acyl 
( e.g. , carboxyaldehyde ) ; ( 2 ) C1-20 alkyl ( e.g. , C1-6 alkyl , C1-6 
alkoxy - C1-6 alkyl , C1-6 alkylsulfinyl - C1-6 alkyl , amino - C1-6 
alkyl , azido - C1-6 alkyl , ( carboxyaldehyde ) -C1-6 alkyl , halo 
C1-6 alkyl ( e.g. , perfluoroalkyl ) , hydroxy - C1-6 alkyl , nitro 
C1-6 alkyl , or C1-6 thioalkoxy - C1-6 alkyl ) ; ( 3 ) C1-20 alkoxy 
( e.g. , C - 6 alkoxy , such as perfluoroalkoxy ) ; ( 4 ) C1-6 alkyl 
sulfinyl ; ( 5 ) Co - 10 aryl ; ( 6 ) amino ; ( 7 ) C - alk - C6-10 aryl ; ( 8 ) 
azido ; ( 9 ) C3-8 cycloalkyl ; ( 10 ) C - alk - C3-8 cycloalkyl ; ( 11 ) 
halo ; ( 12 ) C1-12 heterocyclyl ( e.g. , C2-12 heteroaryl ) ; ( 13 ) 
( C1-12 heterocyclyl ) oxy ; ( 14 ) hydroxyl ; ( 15 ) nitro ; ( 16 ) C. 1-20 thioalkoxy ( e.g. , C1-6 thioalkoxy ) ; ( 17 ) ( CH ) , CO , R4 , 
where q is an integer from zero to four , and R4 ' is selected 
from the group consisting of ( a ) C - 6 alkyl , ( b ) Co - 10 aryl , ( c ) 
hydrogen , and ( d ) C1-6 alk - C 26-10 aryl ; ( 18 ) - ( CH2 ) 
CONRP'R ' , where q is an integer from zero to four and 
where RB ' and RC ' are independently selected from the group 
consisting of ( a ) hydrogen , ( b ) C1-6 alkyl , ( c ) C6-10 aryl , and 
9 
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( d ) C - 6 alk - C6-100 aryl ; ( 19 ) – ( CH ) SO , R ” , where q is an 
integer from zero to four and where RP ' is selected from the 
group consisting of ( a ) C - alkyl , ( b ) C6-10 aryl , and ( c ) C1-6 
alk - C6-10 aryl ; ( 20 ) ( CH2 ) , SO , NRERF " , where q is an 
integer from zero to four and where each of RE ' and RF is , 
independently , selected from the group consisting of ( a ) 
hydrogen , ( b ) C - 6 alkyl , ( c ) C6-10 aryl , and ( d ) C - 6 alk - C6-10 
aryl ; ( 21 ) thiol ; ( 22 ) C6-10 aryloxy ; ( 23 ) C3-8 cycloalkoxy ; 
( 24 ) arylalkoxy ; ( 25 ) C1-6 alk - C1-12 heterocyclyl ( e.g. , C1-6 
alk - C1-12 heteroaryl ) ; ( 26 ) oxo ; ( 27 ) ( C1-12 heterocyclyl ) 
imino ; ( 28 ) C2-20 alkenyl ; and ( 29 ) C2-20 alkynyl . In some 
embodiments , each of these groups can be further substi 
tuted as described herein . For example , the alkylene group 
of a C -alkaryl or a C -alkheterocyclyl can be further 
substituted with an oxo group to afford the respective aryloyl 
and ( heterocyclyl ) oyl substituent group . 
[ 0210 ] The “ heterocyclylalkyl ” group , which as used 
herein , represents a heterocyclyl group , as defined herein , 
attached to the parent molecular group through an alkylene 
group , as defined herein . Exemplary unsubstituted hetero 
cyclylalkyl groups are from 2 to 32 carbons ( e.g. , from 2 to 
22 , from 2 to 18 , from 2 to 17 , from 2 to 16 , from 3 to 15 , 
from 2 to 14 , from 2 to 13 , or from 2 to 12 carbons , such as 
C1-6 alk - C -12 heterocyclyl , C1-10 alk - C1-12 heterocyclyl , or 
C1-20 alk - C1-12 heterocyclyl ) . In some embodiments , the 
alkylene and the heterocyclyl each can be further substituted 
with 1 , 2 , 3 , or 4 substituent groups as defined herein for the 
respective group . 
[ 0211 ] The term “ hydrocarbon , ” as used herein , represents 
a group consisting only of carbon and hydrogen atoms . 
[ 0212 ] The term “ hydroxyl , ” as used herein , represents an 
OH group . In some embodiments , the hydroxyl group can 

be substituted with 1 , 2 , 3 , or 4 substituent groups ( e.g. , 
O - protecting groups ) as defined herein for an alkyl . 
[ 0213 ] The term “ isomer , ” as used herein , means any 
tautomer , stereoisomer , enantiomer , or diastereomer of any 
compound of the invention . It is recognized that the com 
pounds of the invention can have one or more chiral centers 
and / or double bonds and , therefore , exist as stereoisomers , 
such as double - bond isomers ( i.e. , geometric E / Z isomers ) 
or diastereomers ( e.g. , enantiomers ( i.e. , ( + ) or ( - ) ) or 
cis / trans isomers ) . According to the invention , the chemical 
structures depicted herein , and therefore the compounds of 
the invention , encompass all of the corresponding stereoi 
somers , that is , both the stereomerically pure form ( e.g. , 
geometrically pure , enantiomerically pure , or diastereomeri 
cally pure ) and enantiomeric and stereoisomeric mixtures , 
e.g. , racemates . Enantiomeric and stereoisomeric mixtures 
of compounds of the invention can typically be resolved into 
their component enantiomers or stereoisomers by well 
known methods , such as chiral - phase gas chromatography , 
chiral - phase high performance liquid chromatography , crys 
tallizing the compound as a chiral salt complex , or crystal 
lizing the compound in a chiral solvent . Enantiomers and 
stereoisomers can also be obtained from stereomerically or 
enantiomerically pure intermediates , reagents , and catalysts 
by well - known asymmetric synthetic methods . 
[ 0214 ] The term “ N - protected amino , ” as used herein , 
refers to an amino group , as defined herein , to which is 
attached one or two N - protecting groups , as defined herein . 
[ 0215 ] The term “ N - protecting group , " as used herein , 
represents those groups intended to protect an amino group 
against undesirable reactions during synthetic procedures . 
Commonly used N - protecting groups are disclosed in 

Greene , “ Protective Groups in Organic Synthesis , ” 3rd Edi 
tion ( John Wiley & Sons , New York , 1999 ) , which is 
incorporated herein by reference . N - protecting groups 
include acyl , aryloyl , or carbamyl groups such as formyl , 
acetyl , propionyl , pivaloyl , t - butylacetyl , 2 - chloroacetyl , 
2 - bromoacetyl , trifluoroacetyl , trichloroacetyl , phthalyl , 
o - nitrophenoxyacetyl , a - chlorobutyryl , benzoyl , 4 - chlo 
robenzoyl , 4 - bromobenzoyl , 4 - nitrobenzoyl , and chiral aux 
iliaries such as protected or unprotected D , L or D , L - amino 
acids such as alanine , leucine , phenylalanine , and the like ; 
sulfonyl - containing groups such as benzenesulfonyl , p - tolu 
enesulfonyl , and the like ; carbamate forming groups such as 
benzyloxycarbonyl , p - chlorobenzyloxycarbonyl , 
p - methoxybenzyloxycarbonyl , p - nitrobenzyloxycarbonyl , 
2 - nitrobenzyloxycarbonyl , p - bromobenzyloxycarbonyl , 3,4 
dimethoxybenzyloxycarbonyl , 3,5 - dimethoxybenzyloxycar 
bonyl , 2,4 - dimethoxybenzyloxycarbonyl , 4 - methoxybenzy 
loxycarbonyl , 2 - nitro - 4,5 - dimethoxybenzyloxycarbonyl , 
3,4,5 - trimethoxybenzyloxycarbonyl , 1- ( p - biphenylyl ) -1 
methylethoxycarbonyl , a , a - dimethyl - 3,5 - dimethoxybenzy 
loxycarbonyl , benzhydryloxy carbonyl , t - butyloxycarbonyl , 
diisopropylmethoxycarbonyl , isopropyloxycarbonyl , 
ethoxycarbonyl , methoxycarbonyl , allyloxycarbonyl , 2,2,2 , 
trichloroethoxycarbonyl , phenoxycarbonyl , 4 - nitrophenoxy 
carbonyl , fluorenyl - 9 - methoxycarbonyl , cyclopentyloxycar 
bonyl , adamantyloxycarbonyl , cyclohexyloxycarbonyl , phe 
nylthiocarbonyl , and the like , alkaryl groups such as benzyl , 
triphenylmethyl , benzyloxymethyl , and the like and silyl 
groups , such as trimethylsilyl , and the like . Preferred N - pro 
tecting groups are formyl , acetyl , benzoyl , pivaloyl , t - buty 
lacetyl , alanyl , phenylsulfonyl , benzyl , t - butyloxycarbonyl 
( Boc ) , and benzyloxycarbonyl ( Cbz ) . 
[ 0216 ] The term “ nitro , ” as used herein , represents an 
-NO2 group . 
[ 0217 ] The term " O - protecting group , ” as used herein , 
represents those groups intended to protect an oxygen con 
taining ( e.g. , phenol , hydroxyl , or carbonyl ) group against 
undesirable reactions during synthetic procedures . Com 
monly used O - protecting groups are disclosed in Greene , 
“ Protective Groups in Organic Synthesis , " 3rd Edition ( John 
Wiley & Sons , New York , 1999 ) , which is incorporated 
herein by reference . Exemplary O - protecting groups include 
acyl , aryloyl , or carbamyl groups , such as formyl , acetyl , 
propionyl , pivaloyl , t - butylacetyl , 2 - chloroacetyl , 2 - bromo 
acetyl , trifluoroacetyl , trichloroacetyl , phthalyl , o - nitrophe 
noxyacetyl , a - chlorobutyryl , benzoyl , 4 - chlorobenzoyl , 
4 - bromobenzoyl , t - butyldimethylsilyl , tri - iso - propylsily 
loxymethyl , 4,4 ' - dimethoxytrityl , isobutyryl , phenoxy 
acetyl , 4 - isopropylpehenoxyacetyl , dimethylformamidino , 
and 4 - nitrobenzoyl ; alkylcarbonyl groups , such as acyl , 
acetyl , propionyl , pivaloyl , and the like ; optionally substi 
tuted arylcarbonyl groups , such as benzoyl ; silyl groups , 
such as trimethylsilyl ( TMS ) , tert - butyldimethylsilyl ( TB 
DMS ) , tri - iso - propylsilyloxymethyl ( TOM ) , triisopropylsi 
lyl ( TIPS ) , and the like ; ether - forming groups with the 
hydroxyl , such methyl , methoxymethyl , tetrahydropyranyl , 
benzyl , p - methoxybenzyl , trityl , and the like ; alkoxycarbo 
nyls , such as methoxycarbonyl , ethoxycarbonyl , iso 
propoxycarbonyl , n - isopropoxycarbonyl , n - butyloxycarbo 
nyl , isobutyloxycarbonyl , sec - butyloxycarbonyl , 
t - butyloxycarbonyl , 2 - ethylhexyloxycarbonyl , cyclohexy 
loxycarbonyl , methyloxycarbonyl , and the like ; alkoxy 
alkoxycarbonyl groups , such as methoxymethoxycarbonyl , 
ethoxymethoxycarbonyl , 2 - methoxyethoxycarbonyl , 
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diastereomers , enantiomers and / or conformers of the basic 
molecular structure . Some compounds of the present inven 
tion may exist in different tautomeric forms , all of the latter 
being included within the scope of the present invention . 
[ 0223 ] The term “ sulfonyl , ” as used herein , represents an 

S ( O ) 2- group . 
[ 0224 ] The term “ thiol , ” as used herein , represents an 
SH group . 

as 

2 - ethoxyethoxycarbonyl , 2 - butoxyethoxycarbonyl , 
2 - methoxyethoxymethoxycarbonyl , allyloxycarbonyl , prop 
argyloxycarbonyl , 2 - butenoxycarbonyl , 3 - methyl - 2 
butenoxycarbonyl , and the like ; haloalkoxycarbonyls , such 
as 2 - chloroethoxycarbonyl , 2 - chloroethoxycarbonyl , 2,2,2 
trichloroethoxycarbonyl , and the like ; optionally substituted 
arylalkoxycarbonyl groups , such as benzyloxycarbonyl , 
p - methylbenzyloxycarbonyl , p - methoxybenzyloxycarbonyl , 
p - nitrobenzyloxycarbonyl , 2,4 - dinitrobenzyloxycarbonyl , 
3,5 - dimethylbenzyloxycarbonyl , p - chlorobenzyloxycarbo 
nyl , p - bromobenzyloxy - carbonyl , fluorenylmethyloxycar 
bonyl , and the like ; and optionally substituted aryloxycar 
bonyl groups , such phenoxycarbonyl , 
p - nitrophenoxycarbonyl , o - nitrophenoxycarbonyl , 2,4 - dini 
trophenoxycarbonyl , p - methyl - phenoxycarbonyl , m - meth 
ylphenoxycarbonyl , o - bromophenoxycarbonyl , 3,5 - dimeth 
ylphenoxycarbonyl , p - chlorophenoxycarbonyl , 2 - chloro - 4 
nitrophenoxy - carbonyl , and the like ) ; substituted alkyl , aryl , 
and alkaryl ethers ( e.g. , trityl ; methylthiomethyl ; 
methoxymethyl ; benzyloxymethyl ; siloxymethyl ; 2,2,2 , 
trichloroethoxymethyl ; tetrahydropyranyl ; tetrahydrofura 
nyl ; ethoxyethyl ; 1- [ 2- ( trimethylsilyl ) ethoxylethyl ; 2 - trim 
ethylsilylethyl ; t - butyl ether ; p - chlorophenyl , 
p - methoxyphenyl , p - nitrophenyl , benzyl , p - methoxybenzyl , 
and nitrobenzyl ) ; silyl ethers ( e.g. , trimethylsilyl ; triethylsi 
lyl ; triisopropylsilyl ; dimethylisopropylsilyl ; t - butyldimeth 
ylsilyl ; t - butyldiphenylsilyl ; tribenzylsilyl ; triphenylsilyl ; 
and diphenymethylsilyl ) ; carbonates ( e.g. , methyl , 
methoxymethyl , 9 - fluorenylmethyl ; ethyl ; 2,2,2 - trichloro 
ethyl ; 2- ( trimethylsilyl ) ethyl ; vinyl , allyl , nitrophenyl ; ben 
zyl ; methoxybenzyl ; 3,4 - dimethoxybenzyl ; and nitroben 
zyl ) ; carbonyl - protecting groups ( e.g. , acetal and ketal 
groups , such as dimethyl acetal , 1,3 - dioxolane , and the like ; 
acylal groups ; and dithiane groups , such as 1,3 - dithianes , 
1,3 - dithiolane , and the like ) ; carboxylic acid - protecting 
groups ( e.g. , ester groups , such as methyl ester , benzyl ester , 
t - butyl ester , orthoesters , and the like ; and oxazoline groups . 
[ 0218 ] The term “ oxo ” as used herein , represents 
[ 0219 ] The prefix " perfluoro , " as used herein , represents 
anyl group , as defined herein , where each hydrogen radical 
bound to the alkyl group has been replaced by a fluoride 
radical . For example , perfluoroalkyl groups are exemplified 
by trifluoromethyl , pentafluoroethyl , and the like . 
[ 0220 ] The term " protected hydroxyl , " as used herein , 
refers to an oxygen atom bound to an O - protecting group . 
[ 0221 ] The term “ spirocyclyl , ” as used herein , represents 
a C2-7 alkylene diradical , both ends of which are bonded to 
the same carbon atom of the parent group to form a 
spirocyclic group , and also a C1-6 heteroalkylene diradical , 
both ends of which are bonded to the same atom . The 
heteroalkylene radical forming the spirocyclyl group can 
containing one , two , three , or four heteroatoms indepen 
dently selected from the group consisting of nitrogen , oxy 
gen , and sulfur . In some embodiments , the spirocyclyl group 
includes one to seven carbons , excluding the carbon atom to 
which the diradical is attached . The spirocyclyl groups of the 
invention may be optionally substituted with 1 , 2 , 3 , or 4 
substituents provided herein as optional substituents for 
cycloalkyl and / or heterocyclyl groups . 
[ 0222 ] The term “ stereoisomer , ” as used herein , refers to 
all possible different isomeric as well as conformational 
forms which a compound may possess ( e.g. , a compound of 
any formula described herein ) , in particular all possible 
stereochemically and conformationally isomeric forms , all 

Definitions 
[ 0225 ] In this application , unless otherwise clear from 
context , ( i ) the term “ a ” may be understood to mean “ at least 
one ” ; ( ii ) the term “ or ” may be understood to mean " and / or ” ; 
( iii ) the terms " comprising " and " including " may be under 
stood to encompass itemized components or steps whether 
presented by themselves or together with one or more 
additional components or steps ; and ( iv ) the terms “ about ” 
and “ approximately ” may be understood to permit standard 
variation as would be understood by those of ordinary skill 
in the art ; and ( v ) where ranges are provided , endpoints are 
included . 
[ 0226 ] As used herein , the term " t - effect interaction ” 
refers to attractive , non - covalent interactions between aro 
matic rings . 
[ 0227 ] As used herein , the term “ active site ” refers to the 
location on a protein ( e.g. , an enzyme ) where substrate 
molecules bind and undergo a chemical reaction . By " does 
not bind at the active site ” is meant that no atoms of a 
compound or complex substantially participate in binding 
with residues within the active site ( e.g. , residues that 
participate in binding to a natural substrate molecule ) . 
[ 0228 ] As used herein , the term “ administration ” refers to 
the administration of a composition ( e.g. , a compound , a 
complex or a preparation that includes a compound or 
complex as described herein ) to a subject or system . Admin 
istration to an animal subject ( e.g. , to a human ) may be by 
any appropriate route . For example , in some embodiments , 
administration may be bronchial ( including by bronchial 
instillation ) , buccal , enteral , interdermal , intra - arterial , intra 
dermal , intragastric , intramedullary , intramuscular , intrana 
sal , intraperitoneal , intrathecal , intravenous , intraventricular , 
mucosal , nasal , oral , rectal , subcutaneous , sublingual , topi 
cal , tracheal ( including by intratracheal instillation ) , trans 
dermal , vaginal and vitreal . 
[ 0229 ] As is known in the art , “ affinity ” is a measure of the 
tightness with which a particular ligand binds to its partner . 
Affinities can be measured in different ways . In some 
embodiments , affinity is measured by a quantitative assay . In 
some such embodiments , binding partner concentration may 
be fixed to be in excess of ligand concentration so as to 
mimic physiological conditions . Alternatively or addition 
ally , in some embodiments , binding partner concentration 
and / or ligand concentration may be varied . In some such 
embodiments , affinity may be compared to a reference under 
comparable conditions ( e.g. , concentrations ) . 
[ 0230 ] As used herein , the term “ analog ” refers to a 
substance that shares one or more particular structural 
features , elements , components , or moieties with a reference 
substance . Typically , an “ analog ” shows significant struc 
tural similarity with the reference substance , for example 
sharing a core or consensus structure , but also differs in 
certain discrete ways . In some embodiments , an analog is a 
substance that can be generated from the reference substance 
by chemical manipulation of the reference substance . In 

0 . 
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some embodiments , an analog is a substance that can be 
generated through performance of a synthetic process sub 
stantially similar to ( e.g. , sharing a plurality of steps with ) 
one that generates the reference substance . In some embodi 
ments , an analog is or can be generated through performance 
of a synthetic process different from that used to generate the 
reference substance . 

[ 0231 ] As used herein , the term “ animal ” refers to any 
member of the animal kingdom . In some embodiments , 
“ animal ” refers to humans , at any stage of development . In 
some embodiments , " animal ” refers to non - human animals , 
at any stage of development . In some embodiments , the 
non - human animal is a mammal ( e.g. , a rodent , a mouse , a 
rat , a rabbit , a monkey , a dog , a cat , a sheep , cattle , a primate , 
and / or a pig ) . In some embodiments , animals include , but 
are not limited to , mammals , birds , reptiles , amphibians , 
fish , and / or worms . In some embodiments , an animal may be 
a transgenic animal , genetically - engineered animal , and / or a 
clone . 

[ 0232 ] As used herein , the term “ antagonist ” refers to a 
compound that i ) inhibits , decreases or reduces the effects of 
a target protein ( e.g. , a eukaryotic target protein such as a 
mammalian target protein or a fungal target protein or a 
prokaryotic target protein such as a bacterial target protein ) ; 
and / or ii ) inhibits , decreases , reduces , or delays one or more 
biological events . An antagonist may be direct ( in which 
case it exerts its influence directly upon its target ) or indirect 

in which case it exerts its influence by other than binding to 
its target ; e.g. , by interacting with a regulator of the target 
protein ( e.g. , a eukaryotic target protein such as a mamma 
lian target protein or a fungal target protein or a prokaryotic 
target protein such as a bacterial target protein ) , for example 
so that level or activity of the target protein is altered ) . 
[ 0233 ] As used herein , the terms “ approximately ” and 
“ about ” are each intended to encompass normal statistical 
variation as would be understood by those of ordinary skill 
in the art as appropriate to the relevant context . In certain 
embodiments , the terms “ approximately ” or “ about ” each 
refer to a range of values that fall within 25 % , 20 % , 19 % , 
18 % , 17 % , 16 % , 15 % , 14 % , 13 % , 12 % , 11 % , 10 % , 9 % , 8 % , 
7 % , 6 % , 5 % , 4 % , 3 % , 2 % , 1 % , or less in either direction 
( greater than or less than ) of a stated value , unless otherwise 
stated or otherwise evident from the context ( e.g. , where 
such number would exceed 100 % of a possible value ) . 
[ 0234 ] Two events or entities are “ associated ” with one 
another , as that term is used herein , if the presence , level 
and / or form of one is correlated with that of the other . For 
example , a particular entity ( e.g. , polypeptide ) is considered 
to be associated with a particular disease , disorder , or 
condition , if its presence , level and / or form correlates with 
incidence of and / or susceptibility of the disease , disorder , or 
condition ( e.g. , across a relevant population ) . In some 
embodiments , two or more entities are physically “ associ 
ated ” with one another if they interact , directly or indirectly , 
so that they are and remain in physical proximity with one 
another . In some embodiments , two or more entities that are 
physically associated with one another are covalently linked 
to one another ; in some embodiments , two or more entities 
that are physically associated with one another are not 
covalently linked to one another but are non - covalently 
associated , for example by means of hydrogen bonds , van 
der Waals interaction , hydrophobic interactions , magnetism , 
and combinations thereof . 

[ 0235 ] It will be understood that the term “ binding ” as 
used herein , typically refers to association ( e.g. , non - cova 
lent or covalent ) between or among two or more entities . 
“ Direct ” binding involves physical contact between entities 
or moieties ; indirect binding involves physical interaction by 
way of physical contact with one or more intermediate 
entities . Binding between two or more entities can typically 
be assessed in any of a variety of contexts — including where 
interacting entities or moieties are studied in isolation or in 
the context of more complex systems ( e.g. , while covalently 
or otherwise associated with a carrier entity and / or in a 
biological system or cell ) . 
[ 023 ] The affinity of a molecule X for its partner Y can 
generally be represented by the dissociation constant ( KD ) . 
Affinity can be measured by common methods known in the 
art , including those described herein . Specific illustrative 
and exemplary embodiments for measuring binding affinity 
are described below . The term “ K ) , " as used herein , is 
intended to refer to the dissociation equilibrium constant of 
a particular compound - protein or complex - protein interac 
tion . Typically , the compounds of the invention bind to 
presenter proteins with a dissociation equilibrium constant 
( KD ) of less than about 10-6 M , such as less than approxi 
mately 10-7 M , 10-8 M , 10-9M , or 10-10 M or even lower , 
e.g. , when determined by surface plasmon resonance ( SPR ) 
technology using the presenter protein as the analyte and the 
compound as the ligand . The presenter protein / compound 
complexes of the invention bind to target proteins ( e.g. , a 
eukaryotic target protein such as a mammalian target protein 
or a fungal target protein or a prokaryotic target protein such 
as a bacterial target protein ) with a dissociation equilibrium 
constant ( KD ) of less than about 10-6 M , such as less than 
approximately 10-7 M , 10-8 M , 10-9 M , or 10-10 M or even 
lower , e.g. , when determined by surface plasmon resonance 
( SPR ) technology using the target protein as the analyte and 
the complex as the ligand . 
[ 0237 ] As used herein , the term “ binding free energy ” 
refers to the difference in energy between bound and 
unbound states of a complex . Binding free energy may be 
determined by methods known in the art including using the 
equation AG = RTINK using an experimentally derived dis 
sociation constant , Kd . Binding free energy can be calcu 
lated using a computational algorithm known in the art , e.g. , 
molecular dynamic simulations , free - energy perturbations or 
Monte Carlo protocols , as implemented in commercial soft 
ware such as AMBER ( Cornell et al . J. Am . Chem . Soc . 
1995 , 117 , 5179 ) CHARMM ( Brooks et al . J. Comp . Chem . 
1983 , 4 , 187 ) , or Desmond ( Boowers et al . Proc . ACM / IEEE 
Conf . Supercomputing , 2006 , SCO6 ) . 
[ 0238 ] As used herein , the term “ buried surface area " 
refers to the surface area of a protein or a complex that is not 
exposed to solvent . Buried surface area may be determined 
by methods known in the art including by calculating 
inaccessibility to solvent . Inaccessibility to solvent may be 
calculated computationally with a rolling probe of 1.4 A , 
using a program such as PDBePISA release version 1.48 
( http://www.ebi.ac.uk/pdbe/pisa/ ) . 
[ 0239 ] As used herein , the term “ cell penetrant ” refers to 
compounds that when added to a cell's environment can 
enter the intracellular domain without killing the cell . 
Whether a compound is cell penetrant may be determined 
using any method known in the art , e.g. , the biosensor 
method described herein 
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[ 0240 ] As used herein , the term “ characteristic portion ” is 
used , in the broadest sense , to refer to a portion of a 
substance whose presence ( or absence ) correlates with pres 
ence ( or absence ) of a particular feature , attribute , or activity 
of the substance . In some embodiments , a characteristic 
portion of a substance is a portion that is found in the 
substance and in related substances that share the particular 
feature , attribute or activity , but not in those that do not share 
the particular feature , attribute or activity . In certain embodi 
ments , a characteristic portion shares at least one functional 
characteristic with the intact substance . For example , in 
some embodiments , a " characteristic portion ” of a protein or 
polypeptide is one that contains a continuous stretch of 
amino acids , or a collection of continuous stretches of amino 
acids , that together are characteristic of a protein or poly 
peptide . In some embodiments , each such continuous stretch 
generally contains at least 2 , 5 , 10 , 15 , 20 , 50 , or more amino 
acids . In general , a characteristic portion of a substance ( e.g. , 
of a protein , antibody , etc. ) is one that , in addition to the 
sequence and / or structural identity specified above , shares at 
least one functional characteristic with the relevant intact 
substance . In some embodiments , a characteristic portion 
may be biologically active . 
[ 0241 ] As used herein , the phrase “ characteristic sequence 
element ” refers to a sequence element found in a polymer 
( e.g. , in a polypeptide or nucleic acid ) that represents a 
characteristic portion of that polymer . In some embodi 
ments , presence of a characteristic sequence element corre 
lates with presence or level of a particular activity or 
property of the polymer . In some embodiments , presence ( or 
absence ) of a characteristic sequence element defines a 
particular polymer as a member ( or not a member ) of a 
particular family or group of such polymers . A characteristic 
sequence element typically comprises at least two mono 
mers ( e.g. , amino acids or nucleotides ) . In some embodi 
ments , a characteristic sequence element includes at least 2 , 
3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 20 , 25 , 30 , 35 , 40 , 
45 , 50 , or more monomers ( e.g. , contiguously linked mono 
mers ) . In some embodiments , a characteristic sequence 
element includes at least first and second stretches of con 
tinguous monomers spaced apart by one or more spacer 
regions whose length may or may not vary across polymers 
that share the sequence element . In certain embodiments , 
particular characteristic sequence elements may be referred 
to as “ motifs ” . 
[ 0242 ] As used herein , the term “ clog P ” refers to the 
calculated partition coefficient of a molecule or portion of a 
molecule . The partition coefficient is the ratio of concentra 
tions of a compound in a mixture of two immiscible phases 
at equilibrium ( e.g. , octanol and water ) and measures the 
hydrophobicity or hydrophilicity of a compound . A variety 
of methods are available in the art for determining clog P For 
example , in some embodiments , clog P can be determined using quantitative structure - property relationship algorithms 
known in the art ( e.g. , using fragment based prediction 
methods that predict the log P of a compound by determin 
ing the sum of its non - overlapping molecular fragments ) . 
Several algorithms for calculating clog P are known in the 
art including those used by molecular editing software such 
as CHEMDRAW® Pro , Version 12.0.2.1092 ( Camrbridge 
soft , Cambridge , Mass . ) and MARVINSKETCH® ( Che 
mAxon , Budapest , Hungary ) . A compound is considered to 
have met a threshold c Log P if it meets the threshold in at 
least one of the above methods . 

[ 0243 ] As used herein , the term “ collection ” refers to a 
group of 2 , 5 , 10 , 102 , 109 , 104 , 105 , 106 , 107 , 108 , 109 , or 
more different molecules . In some embodiments , at least 
10 % ( e.g. , at least 20 % , at least 30 % , at least 40 % , at least 
50 % , at least 60 % , at least 70 % , at least 80 % , at least 90 % , 
at least 95 % , at least 99 % or 100 % ) of the compounds in the 
collection are compounds ( e.g. , macrocyclic compounds ) s 
described herein . 
[ 0244 ] As used herein , the term “ combination therapy ” 
refers to those situations in which a subject is simultane 
ously exposed to two or more therapeutic regimens ( e.g. , 
two or more compounds such as macrocyclic compounds ) . 
In some embodiments , two or more compounds may be 
administered simultaneously ; in some embodiments , such 
compounds may be administered sequentially ; in some 
embodiments , such compounds are administered in overlap 
ping dosing regimens . 
[ 0245 ] The term " comparable , " as used herein , refers to 
two or more compounds , entities , situations , sets of condi 
tions , etc that may not be identical to one another but that are 
sufficiently similar to permit comparison therebetween so 
that conclusions may reasonably be drawn based on differ 
ences or similarities observed . In some embodiments , com 
parable sets of conditions , circumstances , individuals , or 
populations are characterized by a plurality of substantially 
identical features and one or a small number of varied 
features . Those of ordinary skill in the art will understand , 
in context , what degree of identity is required in any given 
circumstance for two or more such compounds , entities , 
situations , sets of conditions , etc to be considered compa 
rable . For example , those of ordinary skill in the art will 
appreciate that sets of circumstances , individuals , or popu 
lations are comparable to one another when characterized by 
a sufficient number and type of substantially identical fea 
tures to warrant a reasonable conclusion that differences in 
results obtained or phenomena observed under or with 
different sets of circumstances , individuals , or populations 
are caused by or indicative of the variation in those features 
that are varied . 
[ 0246 ] As used herein , the term “ complex ” refers to a 
group of two or more compounds and / or proteins which are 
bound together through a binding interaction ( e.g. , a non 
covalent interaction , such as a hydrophobic effect interac 
tion , an electrostatic interaction , a van der Waals interaction , 
or n - effect interaction ) . Examples of complexes are " pre 
senter protein / compound complex ” which include a com 
pound of the invention bound to a presenter protein . 
[ 0247 ] As used herein , the term “ corresponding to ” is 
often used to designate a structural element or moiety in an 
compound of interest that shares a position ( e.g. , in three 
dimensional space or relative to another element or moiety ) 
with one present in an appropriate reference compound . For 
example , in some embodiments , the term is used to refer to 
position / identity of a residue in a polymer , such as an amino 
acid residue in a polypeptide or a nucleotide residue in a 
nucleic acid . Those of ordinary skill will appreciate that , for 
purposes of simplicity , residues in such a polymer are often 
designated using a canonical numbering system based on a 
reference related polymer , so that a residue in a first polymer 
" corresponding to ” a residue at position 190 in the reference 
polymer , for example , need not actually be the 190th residue 
in the first polymer but rather corresponds to the residue 
found at the 190th position in the reference polymer ; those of 
ordinary skill in the art readily appreciate how to identify 



US 2020/0199102 A1 Jun . 25 , 2020 
34 

“ corresponding " amino acids , including through use of one 
or more commercially - available algorithms specifically 
designed for polymer sequence comparisons . 
[ 0248 ] As used herein , the term “ cross - linking group " 
refers to a group comprising a reactive functional group 
capable of chemically attaching to specific functional groups 
( e.g. , primary amines , sulfhydryls ) on proteins or other 
molecules . A “ moiety capable of a chemoselective reaction 
with an amino acid , " as used herein refers to a moiety 
comprising a reactive functional group capable of chemi 
cally attaching to a functional group of a natural or non 
natural amino acid ( e.g. , primary and secondary amines , 
sulfhydryls , alcohols , carboxyl groups , carbonyls , or triazole 
forming functional groups such as azides or alkynes ) . 
Examples of cross - linking groups include sulfhydryl - reac 
tive cross - linking groups ( e.g. , groups comprising maleim 
ides , haloacetyls , pyridyldisulfides , thiosulfonates , or vinyl 
sulfones ) , amine - reactive cross - linking groups ( e.g. , groups 
comprising esters such as NHS esters , imidoesters , and 
pentafluorophenyl esters , or hydroxymethylphosphine ) , car 
boxyl - reactive cross - linking groups ( e.g. , groups comprising 
primary or secondary amines , alcohols , or thiols ) , carbonyl 
reactive cross - linking groups ( e.g. , groups comprising 
hydrazides or alkoxyamines ) , and triazole - forming cross 
linking groups ( e.g. , groups comprising azides or alkynes ) . 
[ 0249 ] As used herein , the term “ designed ” refers to a 
compound ( i ) whose structure is or was selected by the hand 
of man ; ( ii ) that is produced by a process requiring the hand 
of man ; and / or ( iii ) that is distinct from natural substances 
and other known compounds . 
[ 0250 ] Many methodologies described herein include a 
step of “ determining . ” Those of ordinary skill in the art , 
reading the present specification , will appreciate that such 
“ determining ” can utilize or be accomplished through use of 
any of a variety of techniques available to those skilled in the 
art , including for example specific techniques explicitly 
referred to herein . In some embodiments , determining 
involves manipulation of a physical sample . In some 
embodiments , determining involves consideration and / or 
manipulation of data or information , for example utilizing a 
computer or other processing unit adapted to perform a 
relevant analysis . In some embodiments , determining 
involves receiving relevant information and / or materials 
from a source . In some embodiments , determining involves 
comparing one or more features of a sample or entity to a 
comparable reference . 
[ 0251 ] As used herein , the term “ depsi - linkage ” refers to 
the replacement of an amide bond with an ester bond . 
[ 0252 ] As used herein , the term “ dosage form ” refers to a 
physically discrete unit of an active compound ( e.g. , a 
therapeutic or diagnostic agent ) for administration to a 
subject . Each unit contains a predetermined quantity of 
active agent . In some embodiments , such quantity is a unit 
dosage amount ( or a whole fraction thereof ) appropriate for 
administration in accordance with a dosing regimen that has 
been determined to correlate with a desired or beneficial 
outcome when administered to a relevant population ( i.e. , 
with a therapeutic dosing regimen ) . Those of ordinary skill 
in the art appreciate that the total amount of a therapeutic 
composition or compound administered to a particular sub 
ject is determined by one or more attending physicians and 
may involve administration of multiple dosage forms . 
[ 0253 ] As used herein , the term " dosing regimen ” refers to 
a set of unit doses ( typically more than one ) that are 

administered individually to a subject , typically separated by 
periods of time . In some embodiments , a given therapeutic 
compound has a recommended dosing regimen , which may 
involve one or more doses . In some embodiments , a dosing 
regimen comprises a plurality of doses each of which are 
separated from one another by a time period of the same 
length ; in some embodiments , a dosing regimen comprises 
a plurality of doses and at least two different time periods 
separating individual doses . In some embodiments , all doses 
within a dosing regimen are of the same unit dose amount . 
In some embodiments , different doses within a dosing 
regimen are of different amounts . In some embodiments , a 
dosing regimen comprises a first dose in a first dose amount , 
followed by one or more additional doses in a second dose 
amount different from the first dose amount . In some 
embodiments , a dosing regimen comprises a first dose in a 
first dose amount , followed by one or more additional doses 
in a second dose amount same as the first dose amount In 
some embodiments , a dosing regimen is correlated with a 
desired or beneficial outcome when administered across a 
relevant population ( i.e. , is a therapeutic dosing regimen ) . 
[ 0254 ] As used herein , the term “ electron withdrawing 
group ” refers to a functional group which removes electron 
density from a n system . Examples of electron withdrawing 
groups include , but are not limited to , halides ( e.g. , fluoride , 
chloride , bromide , iodide ) , aldehydes , ketones , carboxylic 
acids , acyl chlorides , esters , amides , trihalides ( e.g. , trifluo 
romethyl , trichloromethyl ) , nitriles , suflonates , and nitro 
groups . 
[ 0255 ] As used herein , the term “ engineered ” is used to 
describe a compound whose design and / or production 
involves action of the hand of man . For example , in some 
embodiments , an “ engineered ” compound is prepared by in 
vitro chemical synthesis . In some embodiments , an " engi 
neered ” compound is produced by a cell that has been 
genetically manipulated relative to a reference wild type 
cell . In some embodiments , an " engineered ” compound is 
produced by a cell in culture . In some embodiments , an 
" engineered ” compound is produced by a cell in culture 
conditions specifically modified to enhance production of 
the compound . In some embodiments , an “ engineered ” 
compound has a structure designed or selected by in silico 
modeling . 
[ 0256 ] As used herein , the term “ flat surface site , ” as is 
understood in the art , refers to a site on a surface of a protein 
structure that has a relatively flat character , ( e.g. , a site that 
does not include a well - defined pocket or cavity with an area 
of greater than 500 Å² , a volume of greater than 400 Å " , and 
a depth greater than 13 Å ) . In some embodiments , a site may 
be determined to be flat by utilizing a commercial algorithm 
known in the art e.g. , a site may be determined to be flat if 
it does not include a well - defined pocket or cavity with an 
area of greater than 500 Å2 , a volume of greater than 400 Å , 
and a depth greater than 13 Å as determined by CAST 
( Liang et al . Prot . Sci . 1998 , 7 : 1884 ) or Sitemap ( Halgren J. 
Chem . Inf . Model . 2009 , 49 : 377 ) . Those of ordinary skill in 
the art are familiar with the concept of flatness and , more 
over are aware of its relationship to “ druggability . ” In some 
embodiments , a protein is considered to have a flat surface 
site if it is undruggable as defined herein , e.g. , is determined 
to be undruggable using the program DOGSITESCORER® . 
[ 0257 ] As used herein , the term “ hydrophobic residue ” 
refers to an amino acid that has a hydropathy index value 
equal to or greater than proline . Examples of hydrophobic 
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residues are valine , isoleucine , leucine , methionine , phenyl 
alanine , tryptophan , alanine , glycine , and cysteine . 
[ 0258 ] As used herein , the term “ hydrophobic surface 
site ” refers to site on a surface of a protein structure 
comprising at least 30 % hydrophobic residues ) . 
[ 0259 ] As used herein , the term “ identity ” refers to the 
overall relatedness between polymeric molecules , e.g. , 
between nucleic acid molecules ( e.g. , DNA molecules and / 
or RNA molecules ) and / or between polypeptide molecules . 
Calculation of the percent identity of two nucleic acid 
sequences , for example , can be performed by aligning the 
two sequences for optimal comparison purposes ( e.g. , gaps 
can be introduced in one or both of a first and a second 
nucleic acid sequences for optimal alignment and non 
identical sequences can be disregarded for comparison pur 
poses ) . In certain embodiments , the length of a sequence 
aligned for comparison purposes is at least 30 % , at least 
40 % , at least 50 % , at least 60 % , at least 70 % , at least 80 % , 
at least 90 % , at least 95 % , or substantially 100 % of the 
length of the reference sequence . The nucleotides at corre 
sponding nucleotide positions are then compared . When a 
position in the first sequence is occupied by the same 
nucleotide as the corresponding position in the second 
sequence , then the molecules are identical at that position . 
The percent identity between the two sequences is a function 
of the number of identical positions shared by the sequences , 
taking into account the number of gaps , and the length of 
each gap , which needs to be introduced for optimal align 
ment of the two sequences . The comparison of sequences 
and determination of percent identity between two 
sequences can be accomplished using a mathematical algo 
rithm . For example , the percent identity between two 
nucleotide sequences can be determined using the algorithm 
of Meyers and Miller ( CABIOS , 1989 , 4 : 11-17 ) , which has 
been incorporated into the ALIGN program ( version 2.0 ) 
using a PAM120 weight residue table , a gap length penalty 
of 12 and a gap penalty of 4. The percent identity between 
two nucleotide sequences can , alternatively , be determined 
using the GAP program in the GCG software package using 
an NWSgapdna.CMP matrix . 
[ 0260 ] As used herein , the term “ isolated ” refers to a 
substance and / or entity that has been ( 1 ) separated from at 
least some of the components with which it was associated 
when initially produced ( whether in nature and / or in an 
experimental setting ) , and / or ( 2 ) designed , produced , pre 
pared , and / or manufactured by the hand of man . Isolated 
substances and / or entities may be separated from about 
10 % , about 20 % , about 30 % , about 40 % , about 50 % , about 
60 % , about 70 % , about 80 % , about 90 % , about 91 % , about 
92 % , about 93 % , about 94 % , about 95 % , about 96 % , about 
97 % , about 98 % , about 99 % , or more than about 99 % of the 
other components with which they were initially associated . 
In some embodiments , isolated compounds are about 80 % , 
about 85 % , about 90 % , about 91 % , about 92 % , about 93 % , 
about 94 % , about 95 % , about 96 % , about 97 % , about 98 % , 
about 99 % , or more than about 99 % pure . As used herein , a 
substance is “ pure ” if it is substantially free of other com 
ponents . In some embodiments , as will be understood by 
those skilled in the art , a substance may still be considered 
" isolated ” or even " pure ” , after having been combined with 
certain other components such as , for example , one or more 
carriers or excipients ( e.g. , buffer , solvent , water , etc. ) ; in 
such embodiments , percent isolation or purity of the sub 
stance is calculated without including such carriers or 

excipients . In some embodiments , isolation involves or 
requires disruption of covalent bonds ( e.g. , to isolate a 
polypeptide domain from a longer polypeptide and / or to 
isolate a nucleotide sequence element from a longer oligo 
nucleotide or nucleic acid ) . 
[ 0261 ] As used herein , the term “ leaving group ” refers to 
a molecular fragment that departs with a pair of electrons in 
a heterolytic bond cleavage . Examples of leaving groups 
include , but are not limited to halides ( e.g. , fluoride , chlo 
ride , bromide , iodide ) , carboxylates , tosylates , mesylates , 
perfluoroalkylsulfonates ( e.g. , triflate ) , nitrates , and phos 
phates . 
[ 0262 ] The term “ macrocyclic compound , " as used herein , 
refers to a small molecule compound containing a ring with 
nine or more ring atoms . Macrocyclic compounds include 
macrolides , a group of small molecules containing a mac 
rocyclic lactone , such as erythromycin , rapamycin , and 
FK506 . In some embodiments , a macrocyclic compound is 
a small molecule in which greater than 25 % ( e.g. , greater 
than 30 % , greater than 35 % , greater than 40 % , greater than 
45 % ) of the non - hydrogen atoms in the small molecule are 
included in a single or fused ring structure . In some embodi 
ments , the macrocyclic compound is not a compound 
described in Benjamin et al . Nat . Rev. Drug . Discov . 2011 , 
10 ( 11 ) , 868-880 or Sweeney , Z. K. et al . J. Med . Chem . 
2014 , epub ahead of print , the structures of which are 
incorporated by reference . 
[ 0263 ] The term “ target protein interacting moiety ” as 
used herein , refers to a group of ring atoms and the moieties 
attached thereto ( e.g. , atoms within 20 atoms of a ring atom 
such as , atoms within 15 atoms of a ring atom , atoms within 
10 atoms of a ring atom , atoms within 5 atoms of a ring 
atom ) that , when the compound is in a complex with a 
presenter protein , specifically bind to a target protein ( e.g. , 
a eukaryotic target protein such as a mammalian target 
protein or a fungal target protein or a prokaryotic target 
protein such as a bacterial target protein ) . 
[ 0264 ] The term “ modulator ” is used to refer to an entity 
whose presence or level in a system in which an activity of 
interest is observed correlates with a change in level and / or 
nature of that activity as compared with that observed under 
otherwise comparable conditions when the modulator is 
absent . In some embodiments , a modulator is an activator , in 
that activity is increased in its presence as compared with 
that observed under otherwise comparable conditions when 
the modulator is absent . In some embodiments , a modulator 
is an antagonist or inhibitor , in that activity is reduced in its 
presence as compared with otherwise comparable conditions 
when the modulator is absent . In some embodiments , a 
modulator interacts directly with a target entity whose 
activity is of interest . In some embodiments , a modulator 
interacts indirectly ( i.e. , directly with an intermediate com 
pound that interacts with the target entity ) with a target 
entity whose activity is of interest . In some embodiments , a 
modulator affects level of a target entity of interest ; alter 
natively or additionally , in some embodiments , a modulator 
affects activity of a target entity of interest without affecting 
level of the target entity . In some embodiments , a modulator 
affects both level and activity of a target entity of interest , so 
that an observed difference in activity is not entirely 
explained by or commensurate with an observed difference 
in level . In some embodiments , a modulator is an allosteric 
modulator such as an allosteric agonist . 



US 2020/0199102 A1 Jun . 25 , 2020 
36 

[ 0265 ] As used herein , an atom that “ participates in bind 
ing ” is within 4 Å of the entity to which they bind or 
connects to an atom that is with 4 Å of the entity to which 
they bind . 
[ 0266 ] As used herein , the term “ pharmaceutical compo 
sition ” refers to an active compound , formulated together 
with one or more pharmaceutically acceptable carriers . In 
some embodiments , active compound is present in unit dose 
amount appropriate for administration in a therapeutic regi 
men that shows a statistically significant probability of 
achieving a predetermined therapeutic effect when admin 
istered to a relevant population . In some embodiments , 
pharmaceutical compositions may be specially formulated 
for administration in solid or liquid form , including those 
adapted for the following : oral administration , for example , 
drenches ( aqueous or non - aqueous solutions or suspen 
sions ) , tablets , e.g. , those targeted for buccal , sublingual , and 
systemic absorption , boluses , powders , granules , pastes for 
application to the tongue ; parenteral administration , for 
example , by subcutaneous , intramuscular , intravenous or 
epidural injection as , for example , a sterile solution or 
suspension , or sustained - release formulation ; topical appli 
cation , for example , as a cream , ointment , or a controlled 
release patch or spray applied to the skin , lungs , or oral 
cavity ; intravaginally or intrarectally , for example , as a 
pessary , cream , or foam ; sublingually ; ocularly ; transder 
mally ; or nasally , pulmonary , and to other mucosal surfaces . 
[ 0267 ] A “ pharmaceutically acceptable excipient , ” as used 
herein , refers any inactive ingredient ( for example , a vehicle 
capable of suspending or dissolving the active compound ) 
having the properties of being nontoxic and non - inflamma 
tory in a subject . Typical excipients include , for example : 
antiadherents , antioxidants , binders , coatings , compression 
aids , disintegrants , dyes ( colors ) , emollients , emulsifiers , 
fillers ( diluents ) , film formers or coatings , flavors , fra 
grances , glidants ( flow enhancers ) , lubricants , preservatives , 
printing inks , sorbents , suspensing or dispersing agents , 
sweeteners , or waters of hydration . Excipients include , but 
are not limited to : butylated hydroxytoluene ( BHT ) , calcium 
carbonate , calcium phosphate ( dibasic ) , calcium stearate , 
croscarmellose , crosslinked polyvinyl pyrrolidone , citric 
acid , crospovidone , cysteine , ethylcellulose , gelatin , 
hydroxypropyl cellulose , hydroxypropyl methylcellulose , 
lactose , magnesium stearate , maltitol , mannitol , methionine , 
methylcellulose , methyl paraben , microcrystalline cellulose , 
polyethylene glycol , polyvinyl pyrrolidone , povidone , 
pregelatinized starch , propyl paraben , retinyl palmitate , 
shellac , silicon dioxide , sodium carboxymethyl cellulose , 
sodium citrate , sodium starch glycolate , sorbitol , starch 
( corn ) , stearic acid , stearic acid , sucrose , talc , titanium 
dioxide , vitamin A , vitamin E , vitamin C , and xylitol . Those 
of ordinary skill in the art are familiar with a variety of 
agents and materials useful as excipients . 
[ 0268 ] The term “ pharmaceutically acceptable salt , ” as 
use herein , refers to those salts of the compounds described 
here that are , within the scope of sound medical judgment , 
suitable for use in contact with the tissues of humans and 
animals without undue toxicity , irritation , allergic response 
and the like and are commensurate with a reasonable ben 
efit / risk ratio . Pharmaceutically acceptable salts are well 
known in the art . For example , pharmaceutically acceptable 
salts are described in : Berge et al . , J. Pharmaceutical 
Sciences 66 : 1-19 , 1977 and in Pharmaceutical Salts : Prop 
erties , Selection , and Use , ( Eds . P. H. Stahl and C. G. 

Wermuth ) , Wiley - VCH , 2008. The salts can be prepared in 
situ during the final isolation and purification of the com 
pounds described herein or separately by reacting the free 
base group with a suitable organic acid . 
[ 0269 ] The compounds of the invention may have ioniz 
able groups so as to be capable of preparation as pharma 
ceutically acceptable salts . These salts may be acid addition 
salts involving inorganic or organic acids or the salts may , in 
the case of acidic forms of the compounds of the invention 
be prepared from inorganic or organic bases . Frequently , the 
compounds are prepared or used as pharmaceutically accept 
able salts prepared as addition products of pharmaceutically 
acceptable acids or bases . Suitable pharmaceutically accept 
able acids and bases are well - known in the art , such as 
hydrochloric , sulphuric , hydrobromic , acetic , lactic , citric , 
or tartaric acids for forming acid addition salts , and potas 
sium hydroxide , sodium hydroxide , ammonium hydroxide , 
caffeine , various amines , and the like for forming basic salts . 
[ 0270 ] Methods for preparation of the appropriate salts are 
well - established in the art . Representative acid addition salts 
include acetate , adipate , alginate , ascorbate , aspartate , ben 
zenesulfonate , benzoate , bisulfate , borate , butyrate , cam 
phorate , camphorsulfonate , citrate , cyclopentanepropionate , 
digluconate , dodecylsulfate , ethanesulfonate , fumarate , glu 
coheptonate , glycerophosphate , hemisulfate , heptonate , 
hexanoate , hydrobromide , hydrochloride , hydroiodide , 
2 - hydroxy - ethanesulfonate , lactobionate , lactate , laurate , 
lauryl sulfate , malate , maleate , malonate , methanesulfonate , 
2 - naphthalenesulfonate , nicotinate , nitrate , oleate , oxalate , 
palmitate , pamoate , pectinate , persulfate , 3 - phenylpropi 
onate , phosphate , picrate , pivalate , propionate , stearate , suc 
cinate , sulfate , tartrate , thiocyanate , toluenesulfonate , unde 
canoate , valerate salts and the like . Representative alkali or 
alkaline earth metal salts include sodium , lithium , potas 
sium , calcium , magnesium and the like , as well as nontoxic 
ammonium , quaternary ammonium , and amine cations , 
including , but not limited to ammonium , tetramethylammo 
nium , tetraethylammonium , methylamine , dimethylamine , 
trimethylamine , triethylamine , ethylamine and the like . 
[ 0271 ] The term “ polar surface area ” refers to the surface 
sum over all polar atoms of a molecule or portion of a 
molecule , including their attached hydrogens . Polar surface 
area is determined computationally using a program such as 
CHEMDRAW® Pro , Version 12.0.2.1092 ( Cambridgesoft , 
Cambridge , Mass . ) . 
[ 0272 ] The term “ presenter protein ” refers to a protein that 
binds to a small molecule to form a complex that binds to 
and modulates the activity of a target protein ( e.g. , a 
eukaryotic target protein such as a mammalian target protein 
or a fungal target protein or a prokaryotic target protein such 
as a bacterial target protein ) . In some embodiments , the 
presenter protein is a relatively abundant protein ( e.g. , the 
presenter protein is sufficiently abundant that participation in 
a tripartite complex does not substantially impact the bio 
logical role of the presenter protein in a cell and / or viability 
or other attributes of the cell ) . 
[ 0273 ] In certain embodiments , the presenter protein is a 
protein that has chaperone activity within a cell . In some 
embodiments , the presenter protein is a protein that has 
multiple natural interaction partners within a cell . In certain 
embodiments , the presenter protein is one which is known to 
bind a small molecule to form a binary complex that is 
known to or suspected of binding to and modulating the 
biological activity of a target protein . 
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[ 0274 ] The term “ presenter protein binding moiety ” refers 
to a group of ring atoms and the moieties attached thereto 
( e.g. , atoms within 20 atoms of a ring atom such as , atoms 
within 15 atoms of a ring atom , atoms within 10 atoms of a 
ring atom , atoms within 5 atoms of a ring atom ) that 
participate in binding to a presenter protein such that the 
compound specifically binds to said presenter protein , for 
example , with a Ky of less than 10 uM ( e.g. , less than 5 uM , 
less than 1 uM , less than 500 nM , less than 200 nM , less than 
100 nM , less than 75 nM , less than 50 nM , less than 25 nM , 
less than 10 nM ) or inhibits the peptidyl - prolyl isomerase 
activity of the presenter protein , for example , with an IC50 
of less than 1 uM ( e.g. , less than 0.5 uM , less than 0.1 uM , 
less than 0.05 uM , less than 0.01 uM ) . It will be understood 
that the presenter protein binding moiety does not necessar 
ily encompass the entirety of atoms in the compound that 
interact with the presenter protein . It will also be understood 
that one or more atoms of the presenter protein binding 
moiety may be within the target protein interaction moiety 
( e.g. , eukaryotic target protein interacting moiety such as 
mammalian target protein interacting moiety or fungal target 
protein interacting moiety or prokaryotic target protein 
interacting moiety such as a bacterial target protein inter 
acting moiety ) 
[ 0275 ] The term “ pure ” means substantially pure or free of 
unwanted components ( e.g. , other compounds and / or other 
components of a cell lysate ) , material defilement , admixture 
or imperfection . 
[ 0276 ] The term “ reference ” is often used herein to 
describe a standard or control compound , individual , popu 
lation , sample , sequence or value against which a com 
pound , individual , population , sample , sequence or value of 
interest is compared . In some embodiments , a reference 
compound , individual , population , sample , sequence or 
value is tested and / or determined substantially simultane 
ously with the testing or determination of the compound , 
individual , population , sample , sequence or value of interest . 
In some embodiments , a reference compound , individual , 
population , sample , sequence or value is a historical refer 
ence , optionally embodied in a tangible medium . Typically , 
as would be understood by those skilled in the art , a 
reference compound , individual , population , sample , 
sequence or value is determined or characterized under 
conditions comparable to those utilized to determine or 
characterize the compound , individual , population , sample , 
sequence or value of interest . 
[ 0277 ] The term " ring atoms ” refers to the atoms of a 
cyclic compound that comprise the innermost portion of the 
ring . For example , using this method FK506 has 21 ring 
atoms and rapamycin has 29 ring atoms . 
[ 0278 ] The term “ site of a naturally occurring protein 
protein interaction ” refers to a location on the surface of the 
structure of a protein that includes atoms which participate 
in binding between the protein and another protein in the 
proteins natural environment . 
[ 0279 ] The term " small molecule ” means a low molecular 
weight organic and / or inorganic compound . In general , a 
" small molecule " is a molecule that is less than about 5 
kilodaltons ( kD ) in size . In some embodiments , a small 
molecule is less than about 4 kD , 3 kD , about 2 ks , or about 
1 kD . In some embodiments , the small molecule is less than 
about 800 daltons ( D ) , about 600 D , about 500 D , about 400 
D , about 300 D , about 200 D , or about 100 D. In some 
embodiments , a small molecule is less than about 2000 

g / mol , less than about 1500 g / mol , less than about 1000 
g / mol , less than about 800 g / mol , or less than about 500 
g / mol . In some embodiments , a small molecule is not a 
polymer . In some embodiments , a small molecule does not 
include a polymeric moiety . In some embodiments , a small 
molecule is not a protein or polypeptide ( e.g. , is not an 
oligopeptide or peptide ) . In some embodiments , a small 
molecule is not a polynucleotide ( e.g. , is not an oligonucle 
otide ) . In some embodiments , a small molecule is not a 
polysaccharide . In some embodiments , a small molecule 
does not comprise a polysaccharide ( e.g. , is not a glycopro 
tein , proteoglycan , glycolipid , etc. ) . In some embodiments , 
a small molecule is not a lipid . In some embodiments , a 
small molecule is a modulating compound . In some embodi 
ments , a small molecule is biologically active . In some 
embodiments , a small molecule is detectable ( e.g. , com 
prises at least one detectable moiety ) . In some embodiments , 
a small molecule is a therapeutic . 
[ 0280 ] Those of ordinary skill in the art , reading the 
present disclosure , will appreciate that certain small mol 
ecule compounds described herein may be provided and / or 
utilized in any of a variety of forms such as , for example , salt 
forms , protected forms , pro - drug forms , ester forms , iso 
meric forms ( e.g. , optical and / or structural isomers ) , isotopic 
forms , etc. In some embodiments , reference to a particular 
compound may relate to a specific form of that compound . 
In some embodiments , reference to a particular compound 
may relate to that compound in any form . In some embodi 
ments , where a compound is one that exists or is found in 
nature , that compound may be provided and / or utilized in 
accordance in the present invention in a form different from 
that in which it exists or is found in nature . Those of ordinary 
skill in the art will appreciate that a compound preparation 
including a different level , amount , or ratio of one or more 
individual forms than a reference preparation or source ( e.g. , 
a natural source ) of the compound may be considered to be 
a different form of the compound as described herein . Thus , 
in some embodiments , for example , a preparation of a single 
stereoisomer of a compound may be considered to be a 
different form of the compound than a racemic mixture of 
the compound ; a particular salt of a compound may be 
considered to be a different form from another salt form of 
the compound ; a preparation containing one conformational 
isomer ( ( Z ) or ( E ) of a double bond may be considered to 
be a different form from one containing the other confor 
mational isomer ( ( E ) or ( Z ) ) of the double bond ; a prepa 
ration in which one or more atoms is a different isotope than 
is present in a reference preparation may be considered to be 
a different form ; etc. 
[ 0281 ] As used herein , the terms “ specific binding ” or 
" specific for ” or “ specific to ” refer to an interaction between 
a binding agent and a target entity . As will be understood by 
those of ordinary skill , an interaction is considered to be 
“ specific ” if it is favored in the presence of alternative 
interactions , for example , binding with a Ky of less than 10 
UM ( e.g. , less than 5 uM , less than 1 uM , less than 500 nM , 
less than 200 nM , less than 100 nM , less than 75 nM , less 
than 50 nM , less than 25 nM , less than 10 nM ) . In many 
embodiments , specific interaction is dependent upon the 
presence of a particular structural feature of the target entity 
( e.g. , an epitope , a cleft , a binding site ) . It is to be understood 
that specificity need not be absolute . In some embodiments , 
specificity may be evaluated relative to that of the binding 
agent for one or more other potential target entities ( e.g. , 
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competitors ) . In some embodiments , specificity is evaluated 
relative to that of a reference specific binding agent . In some 
embodiments specificity is evaluated relative to that of a 
reference non - specific binding agent . 
[ 0282 ] The term “ specific ” when used with reference to a 
compound having an activity , is understood by those skilled 
in the art to mean that the compound discriminates between 
potential target entities or states . For example , in some 
embodiments , a compound is said to bind “ specifically ” to 
its target if it binds preferentially with that target in the 
presence of one or more competing alternative targets . In 
many embodiments , specific interaction is dependent upon 
the presence of a particular structural feature of the target 
entity ( e.g. , an epitope , a cleft , a binding site ) . It is to be 
understood that specificity need not be absolute . In some 
embodiments , specificity may be evaluated relative to that of 
the binding agent for one or more other potential target 
entities ( e.g. , competitors ) . In some embodiments , specific 
ity is evaluated relative to that of a reference specific binding 
agent . In some embodiments specificity is evaluated relative 
to that of a reference non - specific binding agent . In some 
embodiments , the agent or entity does not detectably bind to 
the competing alternative target under conditions of binding 
to its target entity . In some embodiments , binding agent 
binds with higher on - rate , lower off - rate , increased affinity , 
decreased dissociation , and / or increased stability to its target 
entity as compared with the competing alternative target ( s ) . 
[ 0283 ] The term “ structural organization ” refers to the 
average three dimensional configuration of the atoms and 
bonds of molecule . By “ substantially unchanged structural 
organization ” is meant that the root mean squared deviation 
( RMSD ) of two aligned structures is less than 1. The RMSD 
can be calculated , e.g. , by using the align command in 
PyMOL version 1.7rel ( Schrödinger LLC ) . Alternatively , 
RMSD can be calculated using the ExecutiveRMS param 
eter from the algorithm Lig Align ( J. Mol . Graphics and 
Modelling 2010 , 29 , 93-101 ) . 
[ 0284 ] The term “ substantially ” refers to the qualitative 
condition of exhibiting total or near - total extent or degree of 
a characteristic or property of interest . One of ordinary skill 
in the biological arts will understand that biological and 
chemical phenomena rarely , if ever , go to completion and / or 
proceed to completeness or achieve or avoid an absolute 
result . The term “ substantially ” is therefore used herein to 
capture the potential lack of completeness inherent in many 
biological and chemical phenomena . 
[ 0285 ] The term “ does not substantially bind ” to a par 
ticular protein as used herein can be exhibited , for example , 
by a molecule or portion of a molecule having a K , for the 
target of 10-4 M or greater , alternatively 10-8 M or greater , 
alternatively 10-6 M or greater , alternatively 10-7 M or 
greater , alternatively 10-8 M or greater , alternatively 10-9M 
or greater , alternatively 10-10 M or greater , alternatively 
10-11 M or greater , alternatively 10-12 M or greater , or a K ) 
in the range of 10-4 M to 10-12 M or 10-6 M to 10-10 M or 
10-7 M to 10-9 M. 
[ 0286 ] The term “ substantial structural similarity ” refers 
to presence of shared structural features such as presence 
and / or identity of particular amino acids at particular posi 
tions ( see definitions of “ shared sequence homology ” and 
“ shared sequence identity ” ) . In some embodiments the term 
“ substantial structural similarity ” refers to presence and / or 
identity of structural elements ( for example : loops , sheets , 
helices , H - bond donors , H - bond acceptors , glycosylation 

patterns , salt bridges , and disulfide bonds ) . In some some 
embodiments , the term “ substantial structural similarity ” 
refers to three dimensional arrangement and / or orientation 
of atoms or moieties relative to one another ( for example : 
distance and / or angles between or among them between an 
agent of interest and a reference agent ) . 
[ 0287 ] The term “ target protein ” refers to a protein that is 
not mTOR or calcineurin that binds with a small molecule / 
presenter protein / compound complex as described herein , 
but that does not substantially bind with either the small 
molecule or the presenter protein alone . In some embodi 
ments , the small molecule / presenter protein / compound 
complex does not substantially bind to mTOR or calcineu 
rin . In some embodiments , the target protein participates in 
a biological pathway associated with a disease , disorder or 
condition . In some embodiments , a target protein is a 
naturally - occurring protein ; in some such embodiments , a 
target protein is naturally found in certain mammalian cells 
( e.g. , a mammalian target protein ) , fungal cells ( e.g. , a 
fungal target protein ) , bacterial cells ( e.g. , a bacterial target 
protein ) or plant cells ( e , g . , a plant target protein ) . In some 
embodiments , a target protein is characterized by natural 
interaction with one or more natural presenter protein / 
natural small molecule complexes . In some embodiments , a 
target protein is characterized by natural interactions with a 
plurality of different natural presenter protein / natural small 
molecule complexes ; in some such embodiments some or all 
of the complexes utilize the same presenter protein ( and 
different small molecules ) . In some embodiments , a target 
protein does not substantially bind to a complex of 
cyclosporin , rapamycin , or FK506 and a presenter protein 
( e.g. , FKBP ) . Target proteins can be naturally occurring , 
e.g. , wild type . Alternatively , the target protein can vary 
from the wild type protein but still retain biological function , 
e.g. , as an allelic variant , a splice mutant or a biologically 
active fragment . Exemplary mammalian target proteins are 
GTPases , GTPase activating protein , Guanine nucleotide 
exchange factor , heat shock proteins , ion channels , coiled 
coil proteins , kinases , phosphatases , ubiquitin ligases , tran 
scription factors , chromatin modifier / remodelers , proteins 
with classical protein - protein interaction domains and 
motifs , or any other proteins that participate in a biological 
pathway associated with a disease , disorder or condition . 
[ 0288 ] The term “ target protein interacting moiety ” refers 
to a group of ring atoms and the moieties attached thereto 
( e.g. , atoms within 20 atoms of a ring atom such as , atoms 
within 15 atoms of a ring atom , atoms within 10 atoms of a 
ring atom , atoms within 5 atoms of a ring atom ) that 
participate in binding to a target protein ( e.g. , a eukaryotic 
target protein such as a mammalian target protein or a fungal 
target protein or a prokaryotic target protein such as a 
bacterial target protein ) when the compound is in a complex 
with a presenter protein . It will be understood that the target 
protein interacting moiety does not necessarily encompass 
the entirety of atoms in the compound that interact with the 
target protein . It will also be understood that one or more 
atoms of the presenter protein binding moiety may also be 
present in the target protein interacting moiety . 
[ 0289 ] “ therapeutic regimen ” refers to a dosing regimen 
whose administration across a relevant population is corre 
lated with a desired or beneficial therapeutic outcome . 
[ 0290 ] The term “ therapeutically effective amount ” means 
an amount that is sufficient , when administered to a popu 
lation suffering from or susceptible to a disease , disorder , 
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and / or condition in accordance with a therapeutic dosing 
regimen , to treat the disease , disorder , and / or condition . In 
some embodiments , a therapeutically effective amount is 
one that reduces the incidence and / or severity of , and / or 
delays onset of , one or more symptoms of the disease , 
disorder , and / or condition . Those of ordinary skill in the art 
will appreciate that the term “ therapeutically effective 
amount does not in fact require successful treatment be 
achieved in a particular individual . Rather , a therapeutically 
effective amount may be that amount that provides a par 
ticular desired pharmacological response in a significant 
number of subjects when administered to patients in need of 
such treatment . It is specifically understood that particular 
subjects may , in fact , be " refractory " to a " therapeutically 
effective amount . ” To give but one example , a refractory 
subject may have a low bioavailability such that clinical 
efficacy is not obtainable . In some embodiments , reference 
to a therapeutically effective amount may be a reference to 
an amount as measured in one or more specific tissues ( e.g. , 
a tissue affected by the disease , disorder or condition ) or 
fluids ( e.g. , blood , saliva , serum , sweart , tears , urine , etc ) . 
Those of ordinary skill in the art will appreciate that , in some 
embodiments , a therapeutically effective amount may be 
formulated and / or administered in a single dose . In some 
embodiments , a therapeutically effective amount may be 
formulated and / or administered in a plurality of doses , for 
example , as part of a dosing regimen . 
[ 0291 ] The term “ traditional binding pocket ” refers to 
cavities or pockets on a protein structure with physiochemi 
cal and / or geometric properties comparable to proteins 
whose activity has been modulated by one or more small 
molecules . In some embodiments , a traditional binding 
pocket is a well - defined pocket with a volume greater than 
1000 A3 . Those of ordinary skill in the art are familiar with 
the concept of a traditional binding pocket and , moreover are 
aware of its relationship to “ druggability ” . In certain 
embodiments , a protein is considered to not have a tradi 
tional binding pocket if it is undruggable , as defined herein . 
[ 0292 ] The term “ treatment ” ( also “ treat ” or “ treating " ) , in 
its broadest sense , refers to any administration of a substance 
( e.g. , provided compositions ) that partially or completely 
alleviates , ameliorates , relives , inhibits , delays onset of , 
reduces severity of , and / or reduces incidence of one or more 
symptoms , features , and / or causes of a particular disease , 
disorder , and / or condition . In some embodiments , such 
treatment may be administered to a subject who does not 
exhibit signs of the relevant disease , disorder and / or condi 
tion and / or of a subject who exhibits only early signs of the 
disease , disorder , and / or condition . Alternatively or addi 
tionally , in some embodiments , treatment may be adminis 
tered to a subject who exhibits one or more established signs 
of the relevant disease , disorder and / or condition . In some 
embodiments , treatment may be of a subject who has been 
diagnosed as suffering from the relevant disease , disorder , 
and / or condition . In some embodiments , treatment may be 
of a subject known to have one or more susceptibility factors 
that are statistically correlated with increased risk of devel 
opment of the relevant disease , disorder , and / or condition . 
[ 0293 ] The term “ undruggable target ” refers to proteins 
that are not members of a protein family which is known to 
be targeted by drugs and / or does not possess a binding site 
that is suitable for high - affinity binding to a small molecule . 
Methods for determining whether a target protein is undrug 
gable are known in the art . For example , whether a target 

protein is undruggable may be determined using an struc 
ture - based algorithm , such as those used by the program 
DOGSITESCORER® ( Universitat Hamburg , Hamburg , 
Germany ) that assesses druggability based on parameters 
computed for binding pockets on a protein including vol 
ume , surface area , lipophilic surface area , depth , and / or 
hydrophobic ratio . 
[ 0294 ] As used herein , the term “ van der Waals interac 
tion ” refers to the attractive or repulsive forces between 
atoms that are not due to covalent bonds , electrostatic 
interactions , or hydrogen bonding . 
[ 0295 ] The term “ variant ” refers to an entity that shows 
significant structural identity with a reference entity but 
differs structurally from the reference entity in the presence 
or level of one or more chemical moieties as compared with 
the reference entity . In many embodiments , a variant also 
differs functionally from its reference entity . In general , 
whether a particular entity is properly considered to be a 
" variant " of a reference entity is based on its degree of 
structural identity with the reference entity . As will be 
appreciated by those skilled in the art , any biological or 
chemical reference entity has certain characteristic structural 
elements . A variant , by definition , is a distinct chemical 
entity that shares one or more such characteristic structural 
elements . To give but a few examples , a small molecule may 
have a characteristic core structural element ( e.g. , a macro 
cycle core ) and / or one or more characteristic pendent moi 
eties so that a variant of the small molecule is one that shares 
the core structural element and the characteristic pendent 
moieties but differs in other pendent moieties and / or in types 
of bonds present ( single vs double , E vs Z , etc ) within the 
core , a polypeptide may have a characteristic sequence 
element comprised of a plurality of amino acids having 
designated positions relative to one another in linear or 
three - dimensional space and / or contributing to a particular 
biological function , a nucleic acid may have a characteristic 
sequence element comprised of a plurality of nucleotide 
residues having designated positions relative to on another 
in linear or three - dimensional space . For example , a variant 
polypeptide may differ from a reference polypeptide as a 
result of one or more differences in amino acid sequence 
and / or one or more differences in chemical moieties ( e.g. , 
carbohydrates , lipids , etc ) covalently attached to the poly 
peptide backbone . In some embodiments , a variant polypep 
tide shows an overall sequence identity with a reference 
polypeptide that is at least 85 % , 86 % , 87 % , 88 % , 89 % , 90 % , 
91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , or 99 % . Alterna 
tively or additionally , in some embodiments , a variant 
polypeptide does not share at least one characteristic 
sequence element with a reference polypeptide . In some 
embodiments , the reference polypeptide has one or more 
biological activities . In some embodiments , a variant poly 
peptide shares one or more of the biological activities of the 
reference polypeptide . In some embodiments , a variant 
polypeptide lacks one or more of the biological activities of 
the reference polypeptide . In some embodiments , a variant 
polypeptide shows a reduced level of one or more biological 
activities as compared with the reference polypeptide . In 
many embodiments , a polypeptide of interest is considered 
to be a “ variant ” of a parent or reference polypeptide if the 
polypeptide of interest has an amino acid sequence that is 
identical to that of the parent but for a small number of 
sequence alterations at particular positions . Typically , fewer 
than 20 % , 15 % , 10 % , 9 % , 8 % , 7 % , 6 % , 5 % , 4 % , 3 % , 2 % 
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of the residues in the variant are substituted as compared 
with the parent . In some embodiments , a variant has 10 , 9 , 
8 , 7 , 6 , 5 , 4 , 3 , 2 , or 1 substituted residue as compared with 
a parent . Often , a variant has a very small number ( e.g. , 
fewer than 5 , 4 , 3 , 2 , or 1 ) number of substituted functional 
residues ( i.e. , residues that participate in a particular bio 
logical activity ) . Furthermore , a variant typically has not 
more than 5 , 4 , 3 , 2 , or 1 additions or deletions , and often has 
no additions or deletions , as compared with the parent . 
Moreover , any additions or deletions are typically fewer 
than about 25 , about 20 , about 19 , about 18 , about 17 , about 
16 , about 15 , about 14 , about 13 , about 10 , about 9 , about 8 , 
about 7 , about 6 , and commonly are fewer than about 5 , 
about 4 , about 3 , or about 2 residues . In some embodiments , 
the parent or reference polypeptide is one found in nature . 
As will be understood by those of ordinary skill in the art , 
a plurality of variants of a particular polypeptide of interest 
may commonly be found in nature . 
[ 0296 ] The term “ wild - type ” refers to an entity having a 
structure and / or activity as found in nature in a “ normal ” ( as 
contrasted with mutant , diseased , altered , etc ) state or con 
text . Those of ordinary skill in the art will appreciate that 
wild - type genes and polypeptides often exist in multiple 
different forms ( e.g. , alleles ) . 

BRIEF DESCRIPTION OF THE DRAWINGS 

contribute nearly all of the energetically favorable contacts , 
and hence this cluster has been designated as a “ hotspot for 
engagement in protein - protein interactions . Importantly , in 
the aforementioned complexes of naturally occurring small 
molecules with small presenting proteins , the small mol ecule provides a cluster of hydrophobic functionality akin to 
a hotspot , and the protein provides the ring of mostly polar 
residues . In other words , presented small molecule systems 
mimic the surface architecture employed widely in natural 
protein / protein interaction systems . 
[ 0302 ] Nature has demonstrated the ability to reprogram 
the target specificity of presented small molecules portable 
hotspots — through evolutionary diversification . In the best 
characterized example , the complex formed between FK506 
binding protein ( FKBP ) and FK506 targets calcineurin . 
However , FKBP can also form a complex with the related 
molecule rapamycin , and that complex interacts with a 
completely different target , TorC1 . To date , no methodology 
has been developed to reprogram the binding and modulat 
ing ability of presenter protein / ligand interfaces so that they 
can interact with and modulate other target proteins that 
have previously been considered undruggable . 
[ 0303 ] In addition , it is well established that some drug 
candidates fail because they modulate the activity of both 
the intended target and other non - intended proteins as well . 
The problem is particularly daunting when the drug binding 
site of the target protein is similar to binding sites in 
non - target proteins . The insulin like growth factor receptor 
( IGF - 1R ) , whose ATP binding pocket is structurally similar 
to the binding pocket of the non - target insulin receptor ( IR ) , 
is one such example . Small molecule development candi 
dates that were designed to target IGF - 1R typically have the 
unacceptable side effect of also modulating the insulin 
receptor . However , structural dissimilarities do exist 
between these two proteins in the regions surrounding the 
ATP binding pocket . Despite such knowledge , no method 
ology exists to date to take advantage of those differences 
and develop drugs that are specific to IGF - 1R over IR . 
[ 0304 ] The present invention features compounds ( e.g. , macrocyclic compounds ) capable of modulating biological 
processes , for example through binding to a presenter pro 
tein ( e.g. , a member of the FKBP family , a member of the 
cyclophilin family , or PIN1 ) and a target protein . In some 
embodiments , the target and / or presenter proteins are intra 
cellular proteins . In some embodiments , the target and / or 
presenter proteins are mammalian proteins . In some embodi 
ments , provided compounds participate in tripartite pre 
senter protein / compound / target protein complexes inside 
cells , e.g. , mammalian cells . In some embodiments , pro 
vided compounds may be useful in the treatment of diseases 
and disorders such as cancer , inflammation , or infections . 

[ 0297 ] FIG . 1 is a table of exemplary compounds of the 
invention . 
[ 0298 ] FIG . 2 is a table of exemplary compounds of the 
invention . 

DETAILED DESCRIPTION OF CERTAIN 
EMBODIMENTS 

[ 0299 ] Small molecules are limited in their targeting abil 
ity because their interactions with the target are driven by 
adhesive forces , the strength of which is roughly propor 
tional to contact surface area . Because of their small size , the 
only way for a small molecule to build up enough intermo 
lecular contact surface area to effectively interact with a 
target protein is to be literally engulfed by that protein . 
Indeed , a large body of both experimental and computational 
data supports the view that only those proteins having a 
hydrophobic “ pocket " on their surface are capable of bind 
ing small molecules . In those cases , binding is enabled by 
engulfment . 
[ 0300 ] Nature has evolved a strategy that allows a small 
molecule to interact with target proteins at sites other than 
hydrophobic pockets . This strategy is exemplified by natu 
rally occurring immunosuppressive drugs cyclosporine A , 
rapamycin , and FK506 . The biological activity of these 
drugs involves the formation of a high - affinity complex of 
the small molecule with a small presenting protein . The 
composite surface of the small molecule and the presenting 
protein engages the target . Thus , for example , the binary 
complex formed between cyclosporin A and cyclophilin A 
targets calcineurin with high affinity and specificity , but 
neither cyclosporin A or cyclophilin A alone binds calcineu 
rin with measurable affinity . 
[ 0301 ] Many important therapeutic targets exert their 
function by complexation with other proteins . The protein / 
protein interaction surfaces in many of these systems contain 
an inner core of hydrophobic side chains surrounded by a 
wide ring of polar residues . The hydrophobic residues 

Compounds 
[ 0305 ] The invention features compounds ( e.g. , macrocy 
clic compounds ) capable of modulating biological pro 
cesses , for example through binding to a presenter protein 
( e.g. , a member of the FKBP family , a member of the 
cyclophilin family , or PIN1 ) and a target protein ( e.g. , a 
eukaryotic target protein such as a mammalian target protein 
or a fungal target protein or a prokaryotic target protein such 
as a bacterial target protein ) . In brief , these compounds bind 
endogenous intracellular presenter proteins , such as the 
FKBPs and the resulting binary complexes selectively bind 
and modulate the activity of intracellular target proteins . 
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Without wishing to be bound by any particular theory , we 
proposed that formation of a tripartite complex among the 
presenter protein , the compound , and the target protein is 
driven by both protein - compound and protein - protein inter 
actions , and both are required for modulation ( e.g. , positive 
or negative modulation ) of the targeted protein's activity . In 
some embodiments , the compounds of the invention “ re 
program ” the binding of the presenter proteins to protein 
targets that either do not normally bind to the presenter 
protein or have binding that is greatly enhanced in the 
presence of the compound thereby resulting in the ability to 
modulate ( e.g. , positively or negatively modulate ) the activ 
ity of these new targets . 
[ 0306 ] As described herein , compounds of the invention 
include a presenter protein binding moiety and a target 
protein interacting moiety . In some embodiments , the pre 
senter protein binding moiety and target protein interacting 
moiety are separate portions of the ring structure , e.g. , they 
do not overlap . In some embodiments , the presenter protein 
binding moiety and target protein interacting moiety are 
connected to one another by linkers on one or both sides . 
[ 0307 ] In some embodiments , compounds of the invention 
do not substantially bind to the target protein in the absence 
of forming a complex , as described herein . In some embodi 
ments , a complex of a compound of the invention and a 
presenter protein binds to the target protein with at least 
5 - fold ( at least 10 - fold , at least 20 - fold , at least 30 - fold , at 
least 40 - fold , at least 50 - fold , at least 100 - fold ) greater 
affinity than the affinity of the compound to the target protein 
in the absence of forming a complex , as described herein . In 
certain embodiments , compounds of the invention do not 
substantially modulate the activity of the target protein in the 
absence forming a complex with a presenter protein . For 
example , in some embodiments , the compounds of the 
invention inhibit the activity of the target protein with an 
IC50 of greater than 10 uM ( e.g. , greater than 20 uM , greater 
than 50 uM , greater than 100 uM , greater than 500 uM ) . 
Alternatively , compounds of the invention enhance the 
activity of the target protein with an AC50 of greater than 10 
UM ( e.g. , greater than 20 uM , greater than 50 uM , greater 
than 100 uM , greater than 500 uM ) . In certain embodiments , 
a complex of the compound and a presenter protein is at least 
5 - fold active ( i.e. , has a 5 - fold lower IC50 or AC50 ) than the 
compound alone . 
[ 0308 ] Compounds ( e.g. , macrocyclic compounds ) of the 
invention generally bind strongly to the presenter protein . 
For example , in some embodiments , the compounds ( e.g. , 
macrocyclic compounds ) of the invention bind to the pre 
senter protein with a K , of less than 10 uM ( e.g. , less than 
5 uM , less than 1 uM , less than 500 nM , less than 200 nM , 
less than 100 nM , less than 75 nM , less than 50 nM , less than 
25 nM , less than 10 nM ) or inhibit the peptidyl - prolyl 
isomerase activity of the presenter protein , for example , with 
an IC50 of less than 1 uM ( e.g. , less than 0.5 uM , less than 
0.1 uM , less than 0.05 uM , less than 0.01 uM ) . 
[ 0309 ] In some embodiments , the invention includes com 
pounds having a structure according to formulae XIV to 
XVIII as described herein : 
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phosphorous atoms , silicon atoms and combinations thereof ; 
in some embodiments all ring atoms in the compound are 
selected from this group . In some embodiments , compounds 
of the invention include a ring ( e.g. , a macrocycle ) whose 
ring atoms are selected only from the group consisting 
carbon atoms , hydrogen atoms , nitrogen atoms , oxygen 
atoms and combinations thereof ; in some embodiments , all 
ring atoms in the compound are selected only from the group 
consisting carbon atoms , hydrogen atoms , nitrogen atoms , 
oxygen atoms and combinations thereof . 
[ 0314 ] In certain embodiments , ring linkage in provided 
compounds ( e.g. , macrocyclic compounds ) of the invention 
includes a ketone , an ester , an amide , an ether , a thioester , a 
urea , an amidine , or a hydrocarbon . 
[ 0315 ] In some embodiments , a provided compound is 
non - peptidal . In certain embodiments , a provided compound 
includes one or more amino acid residues . In some embodi 
ments , a provided compound includes only amino acid 
residues . 
[ 0316 ] In some embodiments , the molecular weight of 
compounds of the invention is between 400 and 2000 
daltons ( e.g. , 400 to 600 daltons , 500 to 700 daltons , 600 to 
800 daltons , 700 to 900 daltons , 800 to 1000 daltons , 900 to 
1100 daltons , 1000 to 1200 daltons , 1100 to 1300 daltons , 
1200 to 1400 daltons , 1300 to 1500 daltons , 1400 to 1600 
daltons , 1500 to 1700 daltons , 1600 to 1800 daltons , 1700 to 
1900 daltons , 1800 to 2000 daltons , 400 to 1000 daltons , 
1000-2000 daltons ) . In some embodiments , the molecular 
weight of compounds of the invention is less than 2000 
daltons ( e.g. , less than 500 daltons , less than 600 daltons , 
less than 700 daltons , less than 800 daltons , less than 900 
daltons , less than 1000 daltons , less than 1100 daltons , less 
than 1200 daltons , less than 1300 daltons , less than 1400 
daltons , less than 1500 daltons , less than 1600 daltons , less 
than 1700 daltons , less than 1800 daltons , less than 1900 
daltons ) . 
[ 0317 ] In certain embodiments , molecule provided com 
pound is hydrophobic . For example , in some embodiments , 
compounds have a c Log Pof equal to or greater than 2 ( e.g. , 
equal to or greater than 2.5 , equal to or greater than 3.0 , 
equal to or greater than 3.5 , equal to or greater than 4 , equal 
to or greater than 4.5 , equal to or greater than 5 , equal to or 
greater than 5.5 , equal to or greater than 6 , equal to or greater 
than 6.5 , equal to or greater than 7 ) . Alternatively , in some 
embodiments , compounds have a c Log P of between 2 and 
7 ( e.g . , between 2 and 4 , between 3.5 and 4.5 , between 4 and 
5 , between 4.5 and 5.5 , between 5 and 6 , between 5.5 and 
6.5 , between 6 and 7 , between 4 and 7 , between 4 and 6 , 
between 4 and 5.5 ) . A provided compound may also be 
characterized as hydrophobic by having low solubility in 
water . For example , in some embodiments , compounds have 
a solubility of greater than 1 uM in water ( e.g. , greater than 
1 uM , greater than 2 uM , greater than 5 uM , greater than 10 
uM , greater than 20 uM , greater than 30 UM , greater than 40 
uM , greater than 50 uM , greater than 75 um , greater than 
100 uM ) . Alternatively , in some embodiments , compounds 
have a solubility in water of between 1-100 uM ( e.g. , 1-10 
UM , 5-10 UM , 5-20 uM , 10-50 uM , 5-50 UM , 20-100 uM ) . 
[ 0318 ] In some embodiments , compounds of the invention 
are cell penetrant ( e.g. , they are able to enter the intracellular 
domain of a cell without killing the cell and / or are capable 
of entering the intercellular domain when contacted with 
extracellular environs ) . 

RIT 
R12 

[ 0310 ] In certain embodiments , a compound has the struc 
ture of any of the compounds in FIG . 1 or FIG . 2 . 
[ 0311 ] In some embodiments , a compound is a natural 
compound ( e.g. , synthesized by an genetically unmodified 
bacterial strain ) . In some embodiments , a compound is a 
variant of a natural compound ( e.g. , a semi - synthetic com 
pound ) . In some embodiments , a variant shares ring size 
with the reference natural compound . In some embodiments , 
a variant differs from the reference natural compound only 
by identity of one or more substituents ( e.g. , for at least one 
position , the variant has a different substitutent or set of 
substituents than is found at the corresponding position in an 
appropriate reference compound ) . 
[ 0312 ] In some embodiments , compounds of the invention 
( e.g. , macrocyclic compounds of the invention ) include 12 
to 40 ring atoms ( e.g. , 12 to 20 ring atoms , 14 to 20 ring 
atoms , 17 to 25 ring atom , 21 to 26 ring atoms , 20 to 30 ring 
atoms , 25 to 35 ring atoms , 30 to 40 ring atoms ) . In some 
embodiments , such compounds include 19 ring atoms . In 
some embodiments , such compounds have an even number 
of ring atoms . In certain embodiments , at least 25 % ( e.g. , at 
least 30 % , at least 35 % , at least 40 % , at least 45 % ) of the 
atoms in the compound are included in a single or fused ring 
system . 
[ 0313 ] In some embodiments , compounds of the invention 
include a ring ( e.g. , a macrocycle ) whose ring atoms are 
selected from the group consisting of carbon atoms , hydro 
gen atoms , nitrogen atoms , oxygen atoms , sulfur atoms , 
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[ 0324 ] In some embodiments , at least one atom of a 
presenter protein binding moiety participates in binding with 
one or more ( e.g. , two , three , four , five , six , seven , eight , 
nine , ten , eleven , twelve , thirteen , fourteen , or fifteen ) of Tyr 
27 , Phe 37 , Asp 38 , Arg 41 , Phe 47 , Gln 54 , Glu 55 , Val 56 , 
lie 57 , Trp 60 , Ala 82 , Try 83 , His 88 , lie 92 , and / or Phe 100 
of FKBP12 . In some embodiments , at least one at of a 
presenter protein binding moiety participates in binding with 
at least one ( e.g. , two , three , or four ) of Arg 41 , Gin 54 , Glu 
55 , and / or Ala 82 of FKBP12 . 
[ 0325 ] In some embodiments , a presenter protein binding 
moiety has a structure according to Formula I - VIII : 

Formula I 
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Formula II 
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Formula IIb 
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[ 0319 ] Compounds of the invention may or may not be 
naturally occurring . In some embodiments , compounds of 
the invention are not naturally occurring . In certain embodi 
ments , compounds of the invention are engineered . An 
engineered compound is a compound whose design and / or 
production involves action of the hand of man ( e.g. , a 
compound prepared by chemical synthesis , a compound 
prepared by a cell that has been genetically manipulated 
relative to a reference wild type cell , a compound produced 
by a cell in culture conditions modified to enhance produc 
tion of the compound ) . 
[ 0320 ] In certain embodiments , a provided compound 
( e.g. , macrocyclic compound ) is not a compound described 
in in Benjamin et al . Nat . Rev. Drug . Discov . 2011 , 10 ( 11 ) , 
868-880 or Sweeney , Z. K. et al . J. Med . Chem . 2014 , epub 
ahead of print , the structures of which are incorporated by 
reference and / or a compound having the structure : 
[ 0321 ] Presenter Protein Binding Moiety 
[ 0322 ] Compounds of the invention include a presenter 
protein binding moiety . This moiety includes the group of 
ring atoms ( e.g. , 5 to 20 ring atoms , 5 to 10 ring atoms , 10 
to 20 ring atoms ) and the moieties attached thereto ( e.g. , 
atoms within 20 atoms of a ring atom such as , atoms within 
15 atoms of a ring atom , atoms within 10 atoms of a ring 
atom , atoms within 5 atoms of a ring atom ) that participate 
in binding to a presenter protein such that a provided 
compound specifically binds to said presenter protein , for 
example , with a Ky of less than 10 uM ( e.g. , less than 5 uM , 
less than 1 uM , less than 500 nM , less than 200 nM , less than 
100 nM , less than 75 nM , less than 50 nM , less than 25 nM , 
less than 10 nM ) or inhibits the peptidyl - prolyl isomerase 
activity of the presenter protein , for example , with an IC50 
of less than 1 uM ( e.g. , less than 0.5 uM , less than 0.1 uM , 
less than 0.05 uM , less than 0.01 uM ) . In some embodi 
ments , the presenter protein binding moiety does not encom 
pass the entirety of atoms in a provided compound that 
interact with the presenter protein . In some embodiments , 
one or more atoms of the presenter protein binding moiety 
may be within the target protein interaction moiety ( e.g. , 
eukaryotic target protein interacting moiety such as a mam 
malian target protein interacting moiety or a fungal target 
protein interacting moiety or prokaryotic target protein 
interacting moiety such as a bacterial target protein inter 
acting moiety ) . In certain embodiments , one or more atoms 
of the presenter protein binding moiety do not interact with 
the presenter protein . 
[ 0323 ] In some embodiments , a presenter protein binding 
moiety includes a N - acyl proline moiety , a N - acyl - pipecolic 
acid moiety , a N - acyl 3 - morpholino - carboxylic acid moiety , 
and / or a N - acyl piperzic acid moiety ( e.g. , with acylation on 
either nitrogen atom . In certain embodiments , a presenter 
protein binding moiety includes a N - acyl - pipecolic acid 
moiety . In some embodiments , a presenter protein binding 
moiety includes a N - acyl proline moiety . In certain embodi 
ments , a presenter protein binding moiety includes a N - acyl 
3 - morpholino - carboxylic acid moiety . In some embodi 
ments , a presenter protein binding moiety includes a N - acyl 
piperzic acid moiety . 

R6 

min 

Formula III 

R9 

HN 

R10 

erotarr 
Formula IV 

NH 

HM 
R11 N 

R12 



US 2020/0199102 A1 Jun . 25 , 2020 
44 

-continued -continued 
Formula V VIIa 

xt ( RS ) 

X5 R 14 75 R 14 

R6 R6 .SO2 noun 

R17 

Formula Va 
( R $ ) 

( R 18 
X5 R 14 

VIII 
R6 X4 ( RS ) 

X5 R 14 or 
Formula VI 

( R9 ) q 
R6 

X5 R 14 
Ar 

RO who mu 

RIS 
VIIIa 16 

( R16 ) X4 ( RO ) 

X5 R 14 

Formula Vla 
R6 SO2 X4 ( R9 ) ? 

Ar X : R 14 who R7 
RE SO2 0 min 

RIS [ 032 ] In some embodiments , a presenter protein binding 
moiety has a structure according to Formula Ia - IVa : ( R16 ) , 
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[ 0327 ] In some embodiments , a presenter protein binding 
moiety includes or consists of the structure : OMe 
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[ 0328 ] In certain embodiments , the presenter protein bind 
ing moiety is or includes the structure : 

OH , 

HN 

0 , ?? . 

NH H3C 

?? , 
N the ?? . 

CH3 
H3C 

CH3 

OMe 

OH , 

HO 

OMe 
H3C 

OMe , or 

OH , 

HO . 

H3C 

OH 

end CH3 

OH , HO 

H3C H3C 

OH 

or a stereoisomer thereof . 



US 2020/0199102 Al Jun . 25 , 2020 
49 

-continued 

OH , 

H3C 

OH 

O HO 

N 

N HN 

OH 

[ 0329 ] Target Protein Interacting Moiety 
[ 0330 ] Compounds of the invention include a target pro 
tein interacting moiety ( e.g. , a eukaryotic target protein 
interacting moiety such as a mammalian target protein 
interacting moiety or a fungal target protein interacting 
moiety or a prokaryotic target protein interacting moiety 
such as a bacterial target protein interacting moiety ) . This 
moiety includes the group of ring atoms ( e.g. , 5 to 20 ring 
atoms , 5 to 10 ring atoms , 10 to 20 ring atoms ) and the 
moieties attached thereto ( e.g. , atoms within 20 atoms of a 
ring atom such as , atoms within 15 atoms of a ring atom , 
atoms within 10 atoms of a ring atom , atoms within 5 atoms 
of a ring atom ) that when the compound is in a complex with 
a presenter protein , specifically bind to a target protein . In 
some embodiments , a target protein interacting moiety com 
prises a plurality of the atoms in the compound that interact 
with the target protein . In some embodiments , one or more 
atoms of a target protein interacting moiety may be within 
the presenter protein binding moiety . In certain embodi 
ments , one or more atoms of a target protein interacting 
moiety do not interact with the target protein . 
[ 0331 ] A target protein can bind to a ring atom in a target 
protein interacting moiety . Alternatively , a target protein can 
bind to two or more ring atoms in a target protein interacting 
moiety . In another alternative , a target protein bind can to a 
substituent attached to one or more ring atoms in a target 
protein interacting moiety . In another alternative , a target 
protein can bind to a ring atom in a target protein interacting 
moiety and to a substituent attached to one or more ring 
atoms in a target protein interacting moiety . In another 
alterna ve , a target protein binds a group that mimics a 
natural ligand of a target protein and wherein the group that 
mimics a natural ligand of a target protein is attached to a 
target protein interacting moiety . In yet another alternative , 
a target protein binds to a presenter protein and the affinity 
of a target protein for a presenter protein in the binary 
complex is increased relative to the affinity of a target 
protein for a presenter protein in the absence of the complex . 
Binding in these examples is typically through , but not 
limited to non - covalent interactions of a target protein to a 
target protein interacting moiety . 
[ 0332 ] In some embodiments , a target protein interacting 
moiety is hydrophobic . For example , in some embodiments , 
a target protein interacting moiety has a c Log Pof equal to 
or greater than 2 ( e.g. , equal to or greater than 2.5 , equal to 
or greater than 3 , equal to or greater than 3.5 , equal to or 
greater than 4 , equal to or greater than 4.5 , equal to or greater 
than 5 , equal to or greater than 5.5 , equal to or greater than 
6 , equal to or greater than 6.5 , equal to or greater than 7 ) . 
Alternatively , in some embodiments , a target protein inter 
acting moiety has a c Log P of between 2 and 7 ( e.g. , 
between 2 and 4 , between 2.5 and 4.5 , between 3 and 5 , 
between 3.5 and 5.5 , between 4 and 6 , between 4.5 and 6.5 , 
between 5 and 7 , between 3 and 6 , between 3 and 5 , between 
3 and 5.5 ) . A target protein interacting moiety may also be 
characterized as hydrophobic by having low polar surface 
area . For example , in some embodiments , a target protein 
interacting moiety has a polar surface area of less than 350 
Å ? ( e.g. , less than 300 Å ?, less than 250 Å ?, less than 200 A² , 
less than 150 Å2 , less than 125 Å ? ) . 
[ 0333 ] In some embodiments , a target protein interacting 
moiety comprises one or more hydrophobic pendant groups 
( e.g. , one or more methyl , ethyl , isopropyl , phenyl , benzyl , 
and / or phenethyl groups ) . In some embodiments , the pen 
dant groups comprise fewer than 30 total atoms ( e.g. , fewer 
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[ 0336 ] In some embodiments , a target protein interacting 
moiety ( e.g. , a eukaryotic target protein interacting moiety 
such as a mammalian target protein interacting moiety or a 
fungal target protein interacting moiety or a prokaryotic 
target protein interacting moiety such as a bacterial target 
protein interacting moiety ) has a structure according to 
Formula IX : 

Formula IX 

than 25 total atoms , fewer than 20 total atoms , fewer than 15 
total atoms , fewer than 10 total atoms . ) Alternatively , in 
some embodiments , the pendant groups comprise between 
10 and 30 total atoms ( e.g. , 10 to 20 total atoms , 15 to 25 
total atoms , 20 to 30 total atoms ) . In certain embodiments 
the pendant groups have a molecular weight less than 200 
daltons ( e.g. , less than 150 daltons , less than 100 daltons , 
less than 75 daltons , less than 50 daltons ) . Alternatively , in 
some embodiments , the pendant groups have a molecular 
weight between 50 to 200 daltons ( e.g. , 50 to 100 daltons , 75 
to 150 daltons , 100 to 200 daltons ) . 
[ 0334 ] In some embodiments , a target protein interacting 
moiety is hydrocarbon based ( e.g. , the moiety comprises 
mostly carbon - carbon bonds ) . In some embodiments , a 
target protein interacting moiety is hydrocarbon based and 
includes a linear bivalent C4-30 ( e.g. , C6 - C20 , C6 - C15 ) ali 
phatic group consisting predominantly of carbon and hydro 
gen , optionally including one or more double bonds . In some 
embodiments , the bivalent aliphatic group can also be sub 
stituted with a group that mimics a natural ligand that binds 
to a target protein . Examples include phosphotyrosine mim 
ics and ATP mimetics . 

E Shun - ( Y ) 

[ 0337 ] wherein u is an integer from 1 to 20 ; and 
[ 0338 ] each Y is , independently , any amino acid , O , NR20 , 
S , S ( O ) , SO2 , or has the structure of any one of Formulae 
X - XIII : 

Formula X 
R21 R22 

Formula XI 
R25 R 26 

R 23 R24 
Formula XII 

R27 or 

minn R28 
Formula XIII 

R29 R30 

[ 0335 ] In some embodiments , a target protein interacting 
moiety is peptide based ( e.g. , the moiety comprises peptide 
bonds ) . In some embodiments , a target protein interacting 
moiety is peptide based and includes one or more ( e.g. , two , 
three , four , five , six , seven , or eight ) alanine residues , one or 
more ( e.g. , two , three , four , five , six , seven , or eight ) valine 
esidues , one or more isoleucine ( e.g. , two , three , four , five , 

six , seven , or eight ) residues , one or more leucine ( e.g. , two , 
three , four , five , six , seven , or eight ) residues , one or more 
methionine ( e.g. , two , three , four , five , six , seven , or eight ) 
residues , one or more phenylalanine ( e.g. , two , three , four , 
five , six , seven , or eight ) residues , one or more ( e.g. , two , 
three , four , five , six , seven , or eight ) tyrosine residues , one 
or more ( e.g. , two , three , four , five , six , seven , or eight ) 
tryptophan residues , one or more ( e.g. , two , three , four , five , 
six , seven , or eight ) glycine residues , and / or one or more 
( e.g. , two , three , four , five , six , seven , or eight ) proline 
residues . In some embodiments , a target protein interacting 
moiety is peptide based an includes one or more ( e.g. , two , 
three , four , five , six , seven , or eight ) arginine residues or one 
or more ( e.g. , two , three , four , five , six , seven , or eight ) 
lysine residues . In some embodiments , a target protein 
interacting moiety is peptide based and includes one or more 
( e.g. , two , three , four , five , six , seven , or eight ) non - natural 
amino acids , one or more ( e.g. , two , three , four , five , six , 
seven , or eight ) D - amino acids , and / or one or more ( e.g. , 
two , three , four , five , six , seven , or eight ) N - alkylated amino 
acids . In some embodiments , a target protein interacting 
moiety is peptide based and includes predominantly 
D - amino acids ( e.g. , at least 50 % of the amino acids are 
D - amino acids , at least 75 % of the amino acids are D - amino 
acids , 100 % of the amino acids are D - amino acids ) . In 
certain embodiments , a target protein interacting moiety is 
peptide based and includes predominantly N - alkylated 
amino acids ( e.g. , at least 50 % of the amino acids are 
N - alkylated amino acids , at least 75 % of the amino acids are 
N - alkylated amino acids , 100 % of the amino acids are 
N - alkylated amino acids ) . In certain embodiments , a target 
protein interacting moiety is peptide based and includes one 
or more ( e.g. , two , three , four , five , six , seven , or eight ) 
depsi - linkages . 

19 

[ 0339 ] wherein each R20 is , independently , hydrogen , 
optionally substituted C , -C6 alkyl , optionally substituted 
C2 - Coalkenyl , optionally substituted C2 - C6 alkynyl , option 
ally substituted aryl , Cz - C , carbocyclyl , optionally substi 
tuted Co - Clo aryl C.-C. alkyl , and optionally substituted 
Cz - C , carbocyclyl C -Co alkyl or R combines with any 
R20 , R1 , R22 , R23 , R24 , R25 , R26 , R27 , R28 , R29 , or R30 to 
form an optionally substituted C3 - C10 carbocyclyl , option 
ally substituted Co - C10 aryl , optionally substituted C2 - C , 
heterocyclyl , or optionally substituted C2 - C , heteroaryl ; 
[ 0340 ] each R21 and R22 is , independently , hydrogen , halo 
gen , optionally substituted hydroxyl , optionally substituted 
amino , or R20 and R21 combine to form = 0 , optionally 
substituted C.-C. alkyl , optionally substituted Cz - Co alk 
enyl , optionally substituted C2 - C , alkynyl , optionally sub 
stituted C3 - C10 carbocyclyl , optionally substituted Co - C10 
aryl , optionally substituted Co - C10 aryl C.-C. alkyl , option 
ally substituted C2 - C , heteroaryl , optionally substituted 
CZ - C , heteroaryl C.-C. alkyl , optionally substituted C2 - C , 
heterocyclyl , or optionally substituted C2 - C , heterocyclyl 
C.-C. alkyl , or R21 or R22 combines with any R20 , R21 , R22 , 
R23 , R24 , R25 , R26 , R27 , R28 , R29 , or R30 to form an 
optionally substituted C3 - C10 carbocyclyl , optionally substi 
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tuted Co - C10 aryl , optionally substituted Cz - C , heterocyclyl , 
or optionally substituted C2 - C , heteroaryl ; 
[ 0341 ] each R23 , R24 , R25 , and R26 is , independently , 
hydrogen , hydroxyl , or R23 and R24 combine to form = O , 
or R23 , R24 , R25 , or R26 combines with any R20 , R21 , R22 , 
R23 , R24 , R25 , R26 , R27 , R28 , R29 , or R30 to form an 
optionally substituted C3 - C10 carbocyclyl , optionally substi 
tuted Co - Co aryl , optionally substituted C2 - C , heterocyclyl , 
or optionally substituted C2 - C , heteroaryl ; and 
[ 0342 ] each R27 , R29 , R2 , and R30 is , independently , 
hydrogen , optionally substituted C. - C6 alkyl , optionally 
substituted Cz - Calkenyl , optionally substituted C2 - Coalky 
nyl , optionally substituted C3 - C10 carbocyclyl , optionally 
substituted Co - Clo aryl , optionally substituted Co - C10 aryl 
C.-C. alkyl , optionally substituted Cz - C , heteroaryl , option 
ally substituted C2 - C , heteroaryl C1 - C6 alkyl , optionally 
substituted C2 - C , heterocyclyl , or optionally substituted 
C2 - C , heterocyclyl C , -C alkyl , or R27 , R28 , R29 , or R30 
combines with any R20 , R21 , R22 , R23 , R24 , R25 , R26 , R27 , 
R2S , R29 , or R30 to form an optionally substituted Cz - C10 
carbocyclyl , optionally substituted Co - C10 aryl , optionally 
substituted C2 - C , heterocyclyl , or optionally substituted 
C2 - C , heteroaryl . 
[ 0343 ] In some embodiments , a target protein interacting 
moiety has a structure according to Formula IXa : 

Formula IXa 

- ( Y ) -21 

moiety such as a bacterial target protein interacting moiety ) ) . 
The linker component of the invention is , at its simplest , a 
bond , but may also provide a linear , cyclic , or branched 
molecular skeleton having pendant groups covalently link 
ing two moieties . 
[ 0347 ] In some embodiments , at least one atom of a linker 
participates in binding to the presenter protein and / or the 
target protein . In certain embodiments , at least one atom of 
a linker does not participate in binding to the presenter 
protein and / or the target protein . 
[ 0348 ] Thus , linking of the two moieties is achieved by 
covalent means , involving bond formation with one or more 
functional groups located on either moiety . Examples of 
chemically reactive functional groups which may be 
employed for this purpose include , without limitation , 
amino , hydroxyl , sulfhydryl , carboxyl , carbonyl , carbohy 
drate groups , vicinal diols , thioethers , 2 - aminoalcohols , 
2 - aminothiols , guanidinyl , imidazolyl , and phenolic groups . 
[ 0349 ] The covalent linking of the two moieties may be 
effected using a linker that contains reactive moieties 
capable of reaction with such functional groups present in 
either moiety . For example , an amine group of a moiety may 
react with a carboxyl group of the linker , or an activated 
derivative thereof , resulting in the formation of an amide 
linking the two . 
[ 0350 ] Examples of moieties capable of reaction with 
sulfhydryl groups include a - haloacetyl compounds of the 
type XCH_CO– ( where X = Br , Cl , or I ) , which show 
particular reactivity for sulfhydryl groups , but which can 
also be used to modify imidazolyl , thioether , phenol , and 
amino groups as described by Gurd , Methods Enzymol . 
11 : 532 ( 1967 ) . N - Maleimide derivatives are also considered 
selective towards sulfhydryl groups , but may additionally be 
useful in coupling to amino groups under certain conditions . 
Reagents such as 2 - iminothiolane ( Traut et al . , Biochemistry 
12 : 3266 ( 1973 ) ) , which introduce a thiol group through 
conversion of an amino group , may be considered as sulf 
hydryl reagents if linking occurs through the formation of 
disulfide bridges . 
[ 0351 ] Examples of reactive moieties capable of reaction 
with amino groups include , for example , alkylating and 
acylating agents . Representative alkylating agents include : 
[ 0352 ] ( i ) a - haloacetyl compounds , which show specific 
ity towards amino groups in the absence of reactive thiol 
groups and are of the type XCH2CO ( where X = Br , Cl , or 
I ) , for example , as described by Wong Biochemistry 24 : 5337 
( 1979 ) ; 
[ 0353 ] ( ii ) N - maleimide derivatives , which may react with 
amino groups either through a Michael type reaction or 
through acylation by addition to the ring carbonyl group , for 
example , as described by Smyth et al . , J. Am . Chem . Soc . 
82 : 4600 ( 1960 ) and Biochem . J. 91 : 589 ( 1964 ) ; 
[ 0354 ] ( iii ) aryl halides such as reactive nitrohaloaromatic 
compounds ; 
[ 0355 ] ( iv ) alkyl halides , as described , for example , by 
McKenzie et al . , J. Protein Chem . 7 : 581 ( 1988 ) ; 
[ 0356 ] ( v ) aldehydes and ketones capable of Schiff's base 
formation with amino groups , the adducts formed usually 
being stabilized through reduction to give a stable amine ; 
[ 0357 ] ( vi ) epoxide derivatives such as epichlorohydrin 
and bisoxiranes , which may react with amino , sulfhydryl , or 
phenolic hydroxyl groups ; 

[ 0344 ] In certain embodiments , a target protein interacting 
moiety ( e.g. , a eukaryotic target protein interacting moiety 
such as a mammalian target protein interacting moiety or a 
fungal target protein interacting moiety or a prokaryotic 
target protein interacting moiety such as a bacterial target 
protein interacting moiety ) does not include the structure : 

N or 

N 

[ 0345 ] Linkers 
[ 0346 ] The compounds of the invention include a linker 
( e.g. , two linkers connecting the presenter protein binding 
moiety and target protein interacting moiety ( e.g. , a eukary 
otic target protein interacting moiety such as a mammalian 
target protein interacting moiety or a fungal target protein 
interacting moiety or a prokaryotic target protein interacting 
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[ 0358 ] ( vii ) chlorine - containing derivatives of s - triazines , 
which are very reactive towards nucleophiles such as amino , 
sufhydryl , and hydroxyl groups ; 
[ 0359 ] ( viii ) aziridines based on s - triazine compounds 
detailed above , e.g. , as described by Ross , J. Adv . Cancer 
Res . 2 : 1 ( 1954 ) , which react with nucleophiles such as 
amino groups by ring opening ; 
[ 0360 ] ( ix ) squaric acid diethyl esters as described by 
Tietze , Chem . Ber . 124 : 1215 ( 1991 ) ; and 
[ 0361 ] ( x ) a - haloalkyl ethers , which are more reactive 
alkylating agents than normal alkyl halides because of the 
activation caused by the ether oxygen atom , as described by 
Benneche et al . , Eur . J. Med . Chem . 28 : 463 ( 1993 ) . 
[ 0362 ] Representative amino - reactive acylating agents 
include : 
[ 0363 ] ( i ) isocyanates and isothiocyanates , particularly 
aromatic derivatives , which form stable urea and thiourea 
derivatives respectively ; 
[ 0364 ] ( ii ) sulfonyl chlorides , which have been described 
by Herzig et al . , Biopolymers 2 : 349 ( 1964 ) ; 
[ 0365 ] ( iii ) acid halides ; 
[ 0366 ] ( iv ) active esters such as nitrophenylesters or N - hy 
droxysuccinimidyl esters ; 
[ 0367 ] ( v ) acid anhydrides such as mixed , symmetrical , or 
N - carboxyanhydrides ; 
[ 0368 ] ( vi ) other useful reagents for amide bond forma 
tion , for example , as described by M. Bodansky , Principles 
of Peptide Synthesis , Springer - Verlag , 1984 ; 
[ 0369 ] ( vii ) acylazides , e.g. , wherein the azide group is 
generated from a preformed hydrazide derivative using 
sodium nitrite , as described by Wetz et al . , Anal . Biochem . 
58 : 347 ( 1974 ) ; 
[ 0370 ] ( viii ) imidoesters , which form stable amidines on 
reaction with amino groups , for example , as described by 
Hunter and Ludwig , J. Am . Chem . Soc . 84 : 3491 ( 1962 ) ; and 
[ 0371 ] ( ix ) haloheteroaryl groups such as halopyridine or 
halopyrimidine . 
[ 0372 ] Aldehydes and ketones may be reacted with amines 
to form Schiff's bases , which may advantageously be sta 
bilized through reductive amination . Alkoxylamino moieties 
readily react with ketones and aldehydes to produce stable 
alkoxamines , for example , as described by Webb et al . , in 
Bioconjugate Chem . 1:96 ( 1990 ) . 
[ 0373 ] Examples of reactive moieties capable of reaction 
with carboxyl groups include diazo compounds such as 
diazoacetate esters and diazoacetamides , which react with 
high specificity to generate ester groups , for example , as 
described by Herriot , Adv . Protein Chem . 3 : 169 ( 1947 ) . 
Carboxyl modifying reagents such as carbodiimides , which 
react through O - acylurea formation followed by amide bond 
formation , may also be employed . 
[ 0374 ] It will be appreciated that functional groups in 
either moiety may , if desired , be converted to other func 
tional groups prior to reaction , for example , to confer 
additional reactivity or selectivity . Examples of methods 
useful for this purpose include conversion of amines to 
carboxyls using reagents such as dicarboxylic anhydrides ; 
conversion of amines to thiols using reagents such as 
N - acetylhomocysteine thiolactone , S - acetylmercaptosuc 
cinic anhydride , 2 - iminothiolane , or thiol - containing succin 
imidyl derivatives ; conversion of thiols to carboxyls using 
reagents such as a - haloacetates ; conversion of thiols to 
amines using reagents such as ethylenimine or 2 - bromoeth 
ylamine ; conversion of carboxyls to amines using reagents 

such as carbodiimides followed by diamines ; and conversion 
of alcohols to thiols using reagents such as tosyl chloride 
followed by transesterification with thioacetate and hydro 
lysis to the thiol with sodium acetate . 
[ 0375 ) So - called zero - length linkers , involving direct 
covalent joining of a reactive chemical group of one moiety 
with a reactive chemical group of the other without intro 
ducing additional linking material may , if desired , be used in 
accordance with the invention . 
[ 0376 ] More commonly , however , the linker will include 
two or more reactive moieties , as described above , con 
nected by a spacer element . The presence of such a spacer 
permits bifunctional linkers to react with specific functional 
groups within either moiety , resulting in a covalent linkage 
between the two . The reactive moieties in a linker may be 
the same ( homobifunctional linker ) or different ( heterobi 
functional linker , or , where several dissimilar reactive moi 
eties are present , heteromultifunctional linker ) , providing a 
diversity of potential reagents that may bring about covalent 
attachment between the two moieties . 
[ 0377 ] Spacer elements in the linker typically consist of 
linear or branched chains and may include a C1-10 alkyl , 
C2-10 alkenyl , C2-10 alkynyl , C2-6 heterocyclyl , C6-12 aryl , 
C7-14 alkaryl , C3-10 alkheterocyclyl , C2 - C100 polyethylene 
glycol , or C1-10 heteroalkyl . 
[ 0378 ] In some instances , the linker is described by For 
mula V. 
[ 0379 ] Examples of homobifunctional linkers useful in the 
preparation of conjugates of the invention include , without 
limitation , diamines and diols selected from ethylenedi 
amine , propylenediamine and hexamethylenediamine , eth 
ylene glycol , diethylene glycol , propylene glycol , 1,4 - bu 
tanediol , 1,6 - hexanediol , cyclohexanediol , and 
polycaprolactone diol . 
[ 0380 ] In some embodiments , the linker is a bond or a 
linear chain of up to 10 atoms , independently selected from 
carbon , nitrogen , oxygen , sulfur or phosphorous atoms , 
wherein each atom in the chain is optionally substituted with 
one or more substituents independently selected from alkyl , 
alkenyl , alkynyl , aryl , heteroaryl , chloro , iodo , bromo , 
fluoro , hydroxyl , alkoxy , aryloxy , carboxy , amino , alky 
lamino , dialkylamino , acylamino , carboxamido , cyano , oxo , 
thio , alkylthio , arylthio , acylthio , alkylsulfonate , arylsul 
fonate , phosphoryl , and sulfonyl , and wherein any two 
atoms in the chain may be taken together with the substitu 
ents bound thereto to form a ring , wherein the ring may be 
further substituted and / or fused to one or more optionally 
substituted carbocyclic , heterocyclic , aryl , or heteroaryl 
rings . 
[ 0381 ] In some embodiments , the linker has the structure 
of Formula XIX : 

Al- ( B1 ) . ( C4 ) ( B2 ) .- ( D ) - ( B3 ) ( C2 ) .— ( B4 ) , A ? Formula XIX 
[ 0382 ] where A is a bond between the linker and pre 
senter protein binding moiety ; A² is a bond between the 
mammalian target interacting moiety and the linker ; B ' , B² , 
B ” , and B * each , independently , is selected from optionally 
substituted C. - C , alkyl , optionally substituted C. - Cz het 
eroalkyl , O , S , and NRN ; RN is hydrogen , optionally substi 
tuted C -4 alkyl , optionally substituted C3-4 alkenyl , option 
ally substituted C2-4 alkynyl , optionally substituted C2-6 
heterocyclyl , optionally substituted C6-12 aryl , or optionally 
substituted C1-7 heteroalkyl ; C and C2 are each , indepen 
dently , selected from carbonyl , thiocarbonyl , sulphonyl , or 
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phosphoryl ; a , b , c , d , e , and f are each , independently , 0 or 
1 ; and D is optionally substituted C1-10 alkyl , optionally 
substituted C2-10 alkenyl , optionally substituted C2-10 alky 
nyl , optionally substituted C2-6 heterocyclyl , optionally sub 
stituted C6-12 aryl , optionally substituted C - C10 polyethyl 
ene glycol , or optionally substituted C -10 heteroalkyl , or a 
chemical bond linking A ! - ( Bl ) . ( C ) , ( B2 ) .— to ( B ) 

( C ) . ( B4 ) , A ? d 

Cross - Linking Groups 
[ 0383 ] In some embodiments , compounds of the invention 
include a cross - linking group . A cross - linking group refers 
to a group comprising a reactive functional group capable of 
chemically attaching to specific functional groups ( e.g. , 
primary amines , sulfhydryls ) on proteins or other molecules . 
Examples of cross - linking groups include sulfhydryl - reac 
tive cross - linking groups ( e.g. , groups comprising maleim 
ides , haloacetyls , pyridyldisulfides , thiosulfonates , or vinyl 
sulfones ) , amine - reactive cross - linking groups ( e.g. , groups 
comprising esters such as NHS esters , imidoesters , and 
pentafluorophenyl esters , or hydroxymethylphosphine ) , car 
boxyl - reactive cross - linking groups ( e.g. , groups comprising 
primary or secondary amines , alcohols , or thiols ) , carbonyl 
reactive cross - linking groups ( e.g. , groups comprising 
hydrazides or alkoxyamines ) , and triazole - forming cross 
linking groups ( e.g. , groups comprising azides or alkynes ) . 
[ 0384 ] Exemplary cross - linking groups include 
2 ' - pyridyldisulfide , 4 ' - pyridyldisulfide iodoacetyl , maleim 
ides , thioesters , alkyldisulfides , alkylamine disulfides , 
nitrobenzoic acid disulfide , anhydrides , NHS esters , alde 
hydes , alkyl chlorides , alkynes , Michael acceptor groups 
( e.g. , A , B - unsubstituted ketones or sulfones ) , epoxides , het 
eroaryl nitriles , and azides . 
[ 0385 ] Compound Characteristics 
[ 0386 ] Pharmacokinetic Parameters 
[ 0387 ] Preliminary exposure characteristics of the com 
pounds can be evaluated using , e.g. , an in vivo Rat Early 
Pharmacokinetic ( EPK ) study design to show bioavailabil 
ity . For example , Male Sprague - Dawley rats can be dosed 
via oral ( PO ) gavage in a particular formulation . Blood 
samples can then be collected from the animals at 6 time 
points out to 4 hours post - dose . Pharmacokinetic analysis 
can then performed on the LC - MS / MS measured concen 
trations for each timepoint of each compound . 
[ 0388 ] Cell Permeability 
[ 0389 ] In some embodiments , the compound is cell pen 
etrant . To determine permeability of a compound any 
method known in the art may be employed such as a 
Biosensor assay as described herein . 

ments , the presenter protein is a relatively abundant protein 
( e.g. , the presenter protein is sufficiently abundant that 
participation in a tripartite complex does not materially 
negatively impact the biological role of the presenter protein 
in a cell and / or viability or other attributes of the cell ) . In 
some embodiments , the presenter protein is more abundant 
than the target protein . In certain embodiments , the presenter 
protein is a protein that has chaperone activity within a cell . 
In some embodiments , the presenter protein has multiple 
natural interaction partners within a cell . In certain embodi 
ments , the presenter protein is one which is known to bind 
a small molecule to form a binary complex that is known to 
or suspected of binding to and modulating the biological 
activity of a target protein . Immunophilins are a class of 
presenter proteins which are known to have these functions 
and include FKBPs and cyclophilins . In some embodiments , 
a reference presenter protein exhibits peptidyl prolyl 
isomerase activity ; in some embodiments , a presenter pro 
tein shows comparable activity to the reference presenter 
protein . In certain embodiments , the presenter protein is a 
member of the FKBP family ( e.g. , FKBP12 , FKBP12.6 , 
FKBP13 , FKBP19 , FKBP22 , FKBP23 , FKBP25 , FKBP36 , 
FKBP38 , FKBP51 , FKBP52 , FKBP60 , FKBP65 , and 
FKBP133 ) , a member of the cyclophilin family ( e.g. , PP1A , 
CYPB , CYPC , CYP40 , CYPE , CYPD , NKTR , SRCyp , 
CYPH , CWC27 , CYPL1 , CYP60 , CYPJ , PPIL4 , PPIL6 , 
RANBP2 , PPWD1 , PPIAL4A , PPIAL4B , PPIAL4C , 
PPIAL4D , or PPIAL4G ) , or PIN1 . The “ FKBP family ” is a 
family of proteins that have prolyl isomerase activity and 
function as protein folding chaperones for proteins contain 
ing proline residues . Genes that encode proteins in this 
family include AIP , AIPL1 , FKBP1A , FKBP1B , FKBP2 , 
FKBP3 , FKBP4 , FKBP5 , FKBP6 , FKBP7 , FKBP8 , FKBP9 , 
FKBP9L , FKBP10 , FKBP11 , FKBP14 , FKBP15 , and 
LOC541473 . 
[ 0392 ] The " cyclophilin family ” is a family of proteins 
that bind to cyclosporine . Genes that encode proteins in this 
family include PPIA , PPIB , PPIC , PPID , PPIE , PPIF , PPIG , 
PPIH , SDCCAG - 10 , PPIL1 , PPIL2 , PPIL3 , PPIL4 , P270 , 
PPWD1 , and COAS - 2 . Exemplary cyclophilins include 
PP1A , CYPB , CYPC , CYP40 , CYPE , CYPD , NKTR , 
SRCyp , CYPH , CWC27 , CYPL1 , CYP60 , CYPJ , PPIL4 , 
PPIL6 , RANBP2 , PPWD1 , PPIAL4A , PPIAL4B , 
PPIAL4C , PPIAL4D , and PPIAL4G . 
[ 0393 ] In some embodiments , a presenter protein is a 
chaperone protein such as GRP78 / BiP , GRP94 , GRP170 , 
calnexin , calreticulin , HSP47 , ERp29 , Protein disulfide 
isomerase ( PDI ) , and ERp57 . 
[ 0394 ] In some embodiments , a presenter protein is an 
allelic variant or splice variant of a FKBP or cyclophilin 
disclosed herein . 
[ 0395 ] In some embodiments , a presenter protein is a 
polypeptide whose amino acid sequence i ) shows significant 
identity with that of a reference presenter protein ; ii ) 
includes a portion that shows significant identity with a 
corresponding portion of a reference presenter protein ; and / 
or iii ) includes at least one characteristic sequence found in 
presenter protein . In many embodiments , identity is consid 
ered “ significant ” for the purposes of defining an presenter 
protein if it is above 80 % , 81 % , 82 % , 83 % , 84 % , 85 % , 86 % , 
87 % , 89 % , 90 % , 91 % , 92 % , 93 % , 94 % , 95 % , 96 % , 97 % , 
98 % , 99 % , or higher . In some embodiments , the portion 
showing significant identity has a length of at least 5 , 6 , 7 , 
8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , 

Proteins 

[ 0390 ] Presenter Proteins 
[ 0391 ] Presenter proteins can bind a small molecule to 
form a complex , which can bind to and modulate the activity 
of a target protein ( e.g. , a eukaryotic target protein such as 
a mammalian target protein or a fungal target protein or a 
prokaryotic target protein such as a bacterial target protein ) . 
In some embodiments , the presenter protein is a mammalian 
presenter protein ( e.g. , a human presenter protein ) . In some 
embodiments , the presenter protein is a fungal presenter 
protein . In certain embodiments , the presenter protein is a 
bacterial presenter protein . In some embodiments , the pre 
senter protein is a plant presenter protein . In some embodi 
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25 , 26 , 27 , 28 , 29 , 30 , 31 , 32 , 33 , 34 , 35 , 36 , 37 , 38 , 39 , 40 , 
41 , 42 , 43 , 44 , 45 , 46 , 47 , 48 , 49 , 50 , 55 , 60 , 65 , 70 , 75 , 80 , 
85 , 90 , 95 , 100 , 110 , 120 , 130 , 140 , 150 , 160 , 170 , 180 , 190 , 
200 , 210 , 220 , 230 , 240 , 250 , 300 , 350 , 450 , 500 , 550 , 600 
amino acids or more . 
[ 0396 ] Representative presenter proteins are encoded by 
the genes or homologs thereof listed in Table 1 ; in some 
embodiments , a reference presenter protein is encoded by a 
gene set forth in Table 1. Also , those of ordinary skill in the 
art , referring to Table 3 , can readily identify sequences that 
are characteristic of presenter proteins generally , and / or of 
particular subsets of presenter proteins . 

TABLE 1 

Genes that Encode Selected Presenter Proteins 

Uniprot 
Accession 
Number Gene Name 

AIP 
AIPL1 
FKBP1A 
FKBP1B 
FKBP2 
FKBP3 
FKBP4 
FKBP5 
FKBP6 
FKBP7 
FKBP8 
FKBP9 
FKBP9L 
FKBP10 
FKBP11 
FKBP14 
FKBP15 
LOC541473 
PPIA 
PPIB 
PPIC 
PPID 
PPIE 
PPIG 
PPIH 
PPIL1 
PPIL2 
PPIL3 
PPILA 
PPIL5 
PPIL6 
PPWD1 

000170 
Q9NZN9 
P62942 
P68106 
P26885 
Q00688 
Q02790 
Q13451 
075344 
Q9Y680 
Q14318 
095302 
Q75LS8 
Q96AY3 
Q9NYL4 
Q9NWM8 
Q5T1M5 

greater than 10 UM . In another alternative , target proteins 
which do not naturally associate with a presenter protein are 
those which have an affinity for a binary complex of 
cyclosporine , rapamycin , or FK506 and a presenter protein 
( e.g. , FKBP ) of greater than 1 uM , preferably greater than 5 
uM , and more preferably greater than 10 uM . In yet another 
alternative , target proteins which do not naturally associate 
with a presenter protein are those which are other than 
calcineurin or mTOR . The selection of suitable target pro 
teins for the complexes and methods of the invention may 
depend on the presenter protein . For example , target proteins 
that have low affinity for a cyclophilin may have high 
affinity for an FKBP and would not be used together with the 
latter . 
[ 0399 ] Target proteins can be naturally occurring , e.g. , 
wild type . Alternatively , a target protein can vary from the 
wild type protein but still retain biological function , e.g. , as 
an allelic variant , a splice mutant or a biologically active 
fragment . 
[ 0400 ] In some embodiments , a target protein is a trans 
membrane protein . In some embodiments , a target protein 
has a coiled coil structure . In certain embodiments , a target 
protein is one protein of a dimeric complex . 
[ 0401 ] In some embodiments , a target protein of the 
invention includes one or more surface sites ( e.g. , a flat 
surface site ) characterized in that , in the absence of forming 
a presenter protein / compound complex , small molecules 
typically demonstrate low or undetectable binding to the 
site ( s ) . In some embodiments , a target protein includes one 
or more surface sites ( e.g. , a flat surface site ) to which , in the 
absence of forming a presenter protein / compound complex , 
a particular small molecule ( e.g. , the compound ) shows low 
or undetectable binding ( e.g. , binding at least 2 , 3 , 4 , 5 , 6 , 7 , 
8 , 9 , 10 , 20 , 30 , 40 , 50 , 100 fold or more lower than that 
observed with a presenter protein / compound complex 
involving the same compound ) . In some embodiments , a 
target protein has a surface characterized by one or more 
sites ( and , in some embodiments , an entire surface ) that 
lack ( s ) any a traditional binding pocket , for example , a 
cavity or pocket on the protein structure with physiochemi 
cal and / or geometric properties comparable to proteins 
whose activity has been modulated by one or more small 
molecules . In certain embodiments , a target protein has a 
traditional binding pocket and a site for a protein - protein 
interaction . In some embodiments , a target protein is an 
undruggable target , for example , a target protein is not a 
member of a protein family which is known to be targeted 
by drugs and / or does not possess a binding site that is 
expected ( e.g. , according to art - accepted understanding , as 
discussed herein ) to be suitable for binding to a small 
molecule . 
[ 0402 ] In some embodiments , the target protein is a 
GTPase such as DIRAS1 , DIRAS2 , DIRAS3 , ERAS , GEM , 
HRAS , KRAS , MRAS , NKIRASI , NKIRAS2 , NRAS , 
RALA , RALB , RAP1A , RAP1B , RAP2A , RAP2B , 
RAP2C , RASDI , RASD2 , RASL10A , RASL1OB , 
RASL11A , RASL11B , RASL12 , REM1 , REM2 , RERG , 
RERGL , RRAD , RRAS , RRAS2 , RHOA , RHOB , 
RHOBTB1 , RHOBTB2 , RHOBTB3 , RHOC , RHOD , 
RHOF , RHOG , RHOH , RHOJ , RHOQ , RHOU , RHOV , 
RND1 , RND2 , RND3 , RAC1 , RAC2 , RAC3 , CDC42 , 
RAB1A , RAB1B , RAB2 , RAB3A , RAB3B , RAB3C , 
RAB3D , RAB4A , RAB4B , RAB5A , RAB5B , RAB5C , 
RAB6A , RAB6B , RAB6C , RAB7A , RAB7B , RAB7L1 , 
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[ 0397 ] Target Proteins 
[ 0398 ] A target protein ( e.g. , a eukaryotic target protein 
such as a mammalian target protein or a fungal target protein 
or a prokaryotic target protein such as a bacterial target 
protein ) is a protein which mediates a disease condition or 
a symptom of a disease condition . As such , a desirable 
therapeutic effect can be achieved by modulating ( inhibiting 
or increasing ) its activity . Target proteins useful in the 
complexes and methods of the invention include those 
which do not naturally associate with a presenter protein , 
e.g. , those which have an affinity for a presenter protein in 
the absence of a binary complex with a compound of the 
invention of greater than 1 uM , preferably greater than 5 uM , 
and more preferably greater than 10uM . Alternatively , target 
proteins which do not naturally associate with a presenter 
protein are those which have an affinity for a compound of 
the invention in the absence of a binary complex greater than 
1 uM , preferably greater than 5 uM , and more preferably 
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RAB8A , RAB8B , RAB9 , RAB9B , RABL2A , RABL2B , 
RABL4 , RAB10 , RAB11A , RAB11B , RAB12 , RAB13 , 
RAB14 , RAB15 , RAB17 , RAB18 , RAB19 , RAB20 , 
RAB21 , RAB22A , RAB23 , RAB24 , RAB25 , RAB26 , 
RAB27A , RAB27B , RAB28 , RAB2B , RAB30 , RAB31 , 
RAB32 , RAB33A , RAB33B , RAB34 , RAB35 , RAB36 , 
RAB37 , RAB38 , RAB39 , RAB39B , RAB40A , RAB40AL , 
RAB40B , RAB40C , RAB41 , RAB42 , RAB43 , RAP1A , 
RAP1B , RAP2A , RAP2B , RAP2C , ARF1 , ARF3 , ARF4 , 
ARF5 , ARF6 , ARL1 , ARL2 , ARL3 , ARL4 , ARL5 , ARL5C , 
ARLÓ , ARL7 , ARLS , ARLI , ARL10A , ARL10B , ARL10C , 
ARL11 , ARL13A , ARL13B , ARL14 , ARL15 , ARL16 , 
ARL17 , TRIM23 , ARL4D , ARFRP1 , ARL13B , RAN , 
RHEB , RHEBL1 , RRAD , GEM , REM , REM2 , RIT1 , RIT2 , 
RHOT1 , or RHOT2 . In some embodiments , the target 
protein is a GTPas activating protein such as NF1 , IQGAP1 , 
PLEXIN - B1 , RASALI , RASAL2 , ARHGAP5 , ARHGAP8 , 
ARHGAP12 , ARHGAP22 , ARHGAP25 , BCR , DLC1 , 
DLC2 , DLC3 , GRAF , RALBP1 , RAP1GAP , SIPA1 , TSC2 , 
AGAP2 , ASAP1 , or ASAP3 . In some embodiments , the 
target protein is a Guanine nucleotide - exchange factor such 
as CNRASGEF , RASGEF1A , RASGRF2 , RASGRP1 , 
RASGRP4 , SOS1 , RALGDS , RGL1 , RGL2 , RGR , ARH 
GEF10 , ASEF / ARHGEF4 , ASEF2 , DBS , ECT2 , GEF - H1 , 
LARG , NET1 , OBSCURIN , P - REX1 , P - REX2 , PDZ - RHO 
GEF , TEM4 , TIAMI , TRIO , VAV1 , VAV2 , VAV3 , DOCK1 , 
DOCK2 , DOCK3 , DOCK4 , DOCK8 , DOCK10 , C3G , 
BIG2 / ARFGEF2 , EFA6 , FBX8 , or GEP100 . In certain 
embodiments , the target protein is a protein with a protein 
protein interaction domain such as M ; BAR ; BEACH ; 
BH ; BIR ; BRCT ; BROMO ; BTB ; C1 ; C2 ; CARD ; CC ; 
CALM ; CH ; CHROMO ; CUE ; DEATH ; DED ; DEP ; DH ; 
EF - hand ; EH ; ENTH ; EVH1 ; F - box ; FERM ; FF ; FH2 ; 
FHA ; FYVE ; GAT ; GEL ; GLUE ; GRAM ; GRIP ; GYF ; 
HEAT ; HECT ; IQ ; LRR ; MBT ; MH1 ; MH2 ; MIU ; NZF ; 
PAS ; PB1 ; PDZ ; PH ; POLO - Box ; PTB ; PUF ; PWWP ; PX ; 
RGS ; RING ; SAM ; SC ; SH2 ; SH3 ; SOCS ; SPRY ; START ; 
SWIRM ; TIR ; TPR ; TRAF ; SNARE ; TUBBY ; TUDOR ; 
UBA ; UEV ; UIM ; VHL ; VHS ; WD40 ; WW ; SH2 ; SH3 ; 
TRAF ; Bromodomain ; or TPR . In some embodiments , the 
target protein is a heat shock protein such as Hsp20 , Hsp27 , 
Hsp70 , Hsp84 , alpha B crystalline , TRAP - 1 , hsfl , or Hsp90 . 
In certain embodiments , the target protein is an ion channel 
such as Cav2.2 , Cav3.2 , IKACH , Kv1.5 , TRPA1 , NAv1.7 , 
Nav1.8 , Nav1.9 , P2X3 , or P2X4 . In some embodiments , the 
target protein is a coiled - coil protein such as geminin , 
SPAG4 , VAV1 , MAD1 , ROCK1 , RNF31 , NEDP1 , HCCM , 
EEA1 , Vimentin , ATF4 , Nemo , SNAP25 , Syntaxin la , 
FYCO1 , or CEP250 . In certain embodiments , the target 
protein is a kinase such as ABL , ALK , AXL , BTK , EGFR , 
FMS , FAK , FGFR1 , 2 , 3 , 4 , FLT3 , HER2 / ErbB2 , HER3 / 
ErbB3 , HER4 / ErbB4 , IGFIR , INSR , JAK1 , JAK2 , JAK3 , 
KIT , MET , PDGFRA , PDGFRB , RET RON , ROR1 , ROR2 , 
ROS , SRC , SYK , TIE1 , TIE2 , TRKA , TRKB , KDR , AKT1 , 
AKT2 , AKT3 , PDK1 , PKC , RHO , ROCK1 , RSK1 , RKS2 , 
RKS3 , ATM , ATR , CDK1 , CDK2 , CDK3 , CDK4 , CDK5 , 
CDK6 , CDK7 , CDK8 , CDK9 , CDK10 , ERK1 , ERK2 , 
ERK3 , ERK4 , GSKJA , GSK3B , JNKI , JNK2 , JNK3 , 
AurA , ARUB , PLK1 , PLK2 , PLK3 , PLK4 , IKK , KIN1 , 
cRaf , PKN3 , c - Src , Fak , PyK2 , or AMPK . In some embodi 
ments , the target protein is a phosphatase such as WIP1 , 
SHP2 , SHP1 , PRL - 3 , PTP1B , or STEP . In certain embodi 
ments the target protein is a ubiquitin ligase such as BMI - 1 , 
MDM2 , NEDD4-1 , Beta - TRCP , SKP2 , E6AP , or APC / C . In 

some embodiments , the target protein is a chromatin modi 
fier / remodeler such as a chromatin modifier / remodeler 
encoded by the gene BRG1 , BRM , ATRX , PRDM3 , ASH1 
L , CBP , KAT6A , KAT6B , MLL , NSD1 , SETD2 , EP300 , 
KAT2A , or CREBBP . In some embodiments , the target 
protein is a transcription factor such as a transcription factor 
encoded by the gene EHF , ELF1 , ELF3 , ELF4 , ELF5 , 
ELKI , ELK3 , ELK4 , ERF , ERG , ETS1 , ETV1 , ETV2 , 
ETV3 , ETV4 , ETV5 , ETV6 , FEV , FLI1 , GAVPA , SPDEF , 
SPII , SPIC , SPIB , E2F1 , E2F2 , E2F3 , E2F4 , E2F7 , E2F8 , 
ARNTL , BHLHA15 , BHLHB2 , BHLBHB3 , BHLHE22 , 
BHLHE23 , BHLHE41 , CLOCK , FIGLA , HAS5 , HES7 , 
HEY1 , HEY2 , ID4 , MAX , MESP1 , MLX , MLXIPL , MNT , 
MSC , MYF6 , NEUROD2 , NEUROG2 , NHLHI , OLIG1 , 
OLIG2 , OLIG3 , SREBF2 , TCF3 , TCF4 , TFAP4 , TFE3 , 
TFEB , TFEC , USF1 , ARF4 , ATF7 , BATF3 , CEBPB , 
CEBPD , CEBPG , CREB3 , CREB3L1 , DBP , HLF , JDP2 , 
MAFF , MAFG , MAFK , NRL , NFE2 , NFILZ , TEF , XBP1 , 
PROXI , TEAD1 , TEAD3 , TEAD4 , ONECUT3 , ALX3 , 
ALX4 , ARX , BARHL2 , BARX , BSX , CART1 , CDX1 , 
CDX2 , DLX1 , DLX2 , DLX3 , DLX4 , DLX5 , DLX6 , 
DMBX1 , DPRX , DRGX , DUXA , EMX1 , EMX2 , EN1 , 
EN2 , ESX1 , EVX1 , EVX2 , GBX1 , GBX2 , GSC , GSC2 , 
GSX1 , GSX2 , HESX1 , HMX1 , HMX2 , HMX3 , HNF1A , 
HNF1B , HOMEZ , HOXA1 , HOXA10 , HOXA13 , HOXA2 , 
HOXAB13 , HOXB2 , HOXB3 , HOXB5 , HOXC10 , 
HOXC11 , HOXC12 , HOXC13 , HOXD11 , HOXD12 , 
HOXD13 , HOXD8 , IRX2 , IRX5 , ISL2 , ISX , LBX2 , LHX2 , 
LHX6 , LHX9 , LMX1A , LMX1B , MEIST , MEIS2 , MEIS3 , 
MEOXI , 2 , MIXL1 , VX1 , MSX1 , MSX2 , NKX2 
3 , NKX2-8 , NKX3-1 , NKX3-2 , NKX6-1 , NKX6-2 , NOTO , 
ONECUT1 , ONECUT2 , OTX1 , OTX2 , PDX1 , PHOX2A , 
PHOX2B , PITX1 , PITX3 , PKNOX1 , PROP1 , PRRX1 , 
PRRX2 , RAX , RAXL1 , RHOXF1 , SHOX , SHOX2 , TGIF1 , 
TGIF2 , TGIF2LX , UNCX , VAX1 , VAX2 , VENTX , VSX1 , 
VSX2 , CUX1 , CUX2 , POU1F1 , POU2F1 , POU2F2 , 
POU2F3 , POU3F1 , POU3F2 , POU3F3 , POU3F4 , POU4F1 , 
POU4F2 , POU4F3 , POU5F1P1 , POU6F2 , RFX2 , RFX3 , 
RFX4 , RFX5 , TFAP2A , TFAP2B , TFAP2C , GRHL1 , 
TFCP2 , NFIA , NFIB , NFIX , GCM1 , GCM2 , HSF1 , HSF2 , 
HSF4 , HSFY2 , EBF1 , IRF3 , IRF4 , IRF5 , IRF7 , IRF8 , IRF9 , 
MEF2A , MEF2B , MEF2D , SRF , NRF1 , CPEB1 , GMEB2 , 
MYBL1 , MYBL2 , SMAD3 , CENPB , PAX1 , PAX2 , PAX9 , 
PAX3 , PAX4 , PAX5 , PAX6 , PAX7 , BCL6B , EGR1 , EGR2 , 
EGR3 , EGR4 , GLISI , GLIS2 , GLI2 , GLIS3 , HIC2 , 
HINFP1 , KLF13 , KLF14 , KLF16 , MTF1 , PRDM1 , 
PRDM4 , SCRT1 , SCRT2 , SNAI2 , SP1 , SP3 , SP4 , SP8 , 
YY1 , YY2 , ZBED1 , ZBTB7A , ZBTB7B , ZBTB7C , ZIC1 , 
ZIC3 , ZICH , ZNF143 , ZNF232 , ZNF238 , ZNF282 , 
ZNF306 , ZNF410 , ZNF435 , ZBTB49 , ZNF524 , ZNF713 , 
ZNF740 , ZNF75A , ZNF784 , ZSCAN4 , CTCF , LEF1 , 
SOX10 , SOX14 , SOX15 , SOX18 , SOX2 , SOX21 , SOX4 , 
SOX7 , SOX , SOX9 , SRY , TCF7L1 , FOXO3 , FOXB1 , 
FOXC1 , FOXC2 , FOXD2 , FOXD3 , FOXG1 , FOXI1 , 
FOXJ2 , FOXJ3 , FOXK1 , FOXL1 , FOXO1 , FOX04 , 
FOX06 , FOXP3 , EOMES , MGA , NFAT5 , NFATC1 , 
NFKB1 , NFKB2 , TP63 , RUNX2 , RUNX3 , T , TBR1 , TBX1 , 
TBX15 , TBX19 , TBX2 , TBX20 , TBX21 , TBX4 , TBX5 , 
AR , ESR1 , ESRRA , ESRRB , ESRRG , HNF4A , NR2C2 , 
NR2E1 , NR2F1 , NR2F6 , NR3C1 , NR3C2 , NR4A2 , RARA , 
RARB , RARG , RORA , RXRA , RXRB , RXRG , THRA , 
THRB , VDR , GATA3 , GATA4 , or GATA5 ; or C - myc , Max , 
Stat3 , androgen receptor , C - Jun , C - Fox , N - Myc , L - Myc , 
MITF , Hif - 1alpha , Hif - 2alpha , Bc16 , E2F1 , NF - kappaB , 
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Stat5 , or ER ( coact ) . In certain embodiments , the target 
protein is TrkA , P2Y14 , mPEGS , ASK1 , ALK , Bcl - 2 , BCL 
XL , mSIN1 , RORyt , IL17RA , elF4E , TLR7R , PCSK9 , IgE 
R , CD40 , CD40L , Shn - 3 , TNFR1 , TNFR2 , ILG1RA , 
OSMR , IL12beta1,2 , Tau , FASN , KCTD 6 , KCTD 9 , Rap 
tor , Rictor , RALGAPA , RALGAPB , Annexin family mem 
bers , BCOR , NCOR , beta catenin , AAC 11 , PLD1 , PLD2 , 
Frizzled7 , RaLP , MLL - 1 , Myb , Ezh2 , RhoGD12 , EGFR , 
CTLA4R , GCGC ( coact ) , Adiponectin R2 , GPR 81 , 
IMPDH2 , IL - 4R , IL - 13R , IL - 1R , IL2 - R , IL - 6R , IL - 22R , 
TNF - R , TLR4 , Nrlp3 , or OTR . 
Complexes 
[ 0403 ] Presenter Protein / Compound Complexes 
[ 0404 ] In naturally occurring protein - protein interactions , 
the binding event is driven largely by hydrophobic residues 
on flat surface sites of the two proteins , in contrast to many 
small molecule - protein interactions which are driven by 
interactions between the small molecule in a cavity or 
pocket on the protein . The hydrophobic residues on the flat 
surface site form hydrophobic hot spots on the two inter 
acting proteins wherein most of the binding interactions 
between the two proteins are van der Waals interactions . 
Small molecules may be used as portable hotspots for 
proteins which are lacking one ( e.g. , presenter proteins ) 
through the formation of complexes ( e.g. , a presenter pro 
tein / compound complex ) to participate in pseudo protein 
protein interactions ( e.g. , forming a tripartite complex with 
a target protein ) . 
[ 0405 ] Many mammalian proteins are able to bind to any 
of a plurality of different partners ; in some cases , such 
alternative binding interactions contribute to biological 
activity of the proteins . Many of these proteins adapt the 
inherent variability of the hot spot protein regions to present 
the same residues in different structural contexts . More 
specifically , the protein - protein interactions can be mediated 
by a class of natural products produced by a select group of 
fungal and bacterial species . These molecules exhibit both a 
common structural organization and resultant functionality 
that provides the ability to modulate protein - protein inter 
action . These molecules contain a presenter protein binding 
moiety that is highly conserved and a target protein inter 
acting moiety that exhibits a high degree of variability 
among the different natural products . The presenter protein 
binding moiety confers specificity for the presenter protein 
and allows the molecule to bind to the presenter protein to 
form a binary complex ; the mammalian target protein inter 
acting moiety confers specificity for the target protein and 
allows the binary complex to bind to the target protein , 
typically modulating ( e.g. , positively or negatively modu 
lating ) its activity . 
[ 0406 ] These natural products are presented by presenter 
proteins , such as FKBPs and cyclophilins and act as diffus 
ible , cell - penetrant , orally bio - available adaptors for protein 
protein interactions . Examples include well known and 
clinically relevant molecules such as Rapamycin ( Siroli 
mus ) , FK506 ( Tacrolimus ) , and Cyclosporin . In brief , these 
molecules bind endogenous intracellular presenter proteins , 
the FKBPs e.g. rapamycin and FK506 or cyclophilins e.g. 
diluents , and the resulting binary complexes of presenter 
protein - bound molecules selectively bind and inhibit the 
activity of intracellular target proteins . Formation of a 
tripartite complex between the presenter protein , the mol 
ecule , and the target protein is driven by both protein 

molecule and protein - protein interactions and both are 
required for inhibition of the target protein . In the example 
of the FKBP - rapamycin complex , the intracellular target is 
the serine - threonine kinase mTOR , whereas for FKBP 
FK506 complex , the intracellular target is the phosphatase 
calcineurin . Of particular interest in the preceding two 
examples , FKBP12 is utilized as a partner presentation 
protein by both the rapamycin and FK506 presentation 
ligands . Moreover , the sub - structure components of rapamy 
cin and FK506 responsible for binding to FKBP12 are 
closely related structurally , i.e. the so - called “ Conserved 
Region , ” but it is the dramatic structural differences between 
rapamycin and FK506 in the non FKBP12 - binding regions , 
i.e. the “ Variable Region , ” that results in the specific target 
ing of two distinct intracellular proteins , mTOR and cal 
cineurin , respectively . In this fashion , the Variable Regions 
of rapamycin and FK506 are serving as contributors to the 
binding energy necessary for enabling presenter protein 
target protein interaction . 
[ 0407 ] In some embodiments , a presenter protein / com 
pound complexes of the invention bind to a target protein 
with at least 5 - fold ( e.g. , at least 10 - fold , at least 20 - fold , at 
least 30 - fold , at least 40 - fold , at least 50 - fold , at least 
100 - fold ) greater affinity than the complex binds to each of 
mTOR and / or calcineurin . 
[ 0408 ] In some embodiments , a presenter protein / com 
pound complexes of the invention bind to a target protein 
with at least 5 - fold ( e.g. , at least 10 - fold , at least 20 - fold , at 
least 30 - fold , at least 40 - fold , at least 50 - fold , at least 
100 - fold ) greater affinity than the affinity of the compound 
to a target protein when the compound is not bound in a 
complex with a presenter protein . 
[ 0409 ] In certain embodiments , a presenter protein / com 
pound complexes of the invention bind to a target protein 
with at least 5 - fold ( e.g. , at least 10 - fold , at least 20 - fold , at 
least 30 - fold , at least 40 - fold , at least 50 - fold , at least 
100 - fold ) greater affinity than the affinity of the presenter 
protein to a target protein when the presenter protein is not 
bound in a complex with a compound . 
[ 0410 ] In some embodiments , a presenter protein / com 
pound complexes of the invention inhibit a naturally occur 
ring interaction between a target protein and a ligand , such 
as a protein or a small molecule that specifically binds to the 
target protein . 
[ 0411 ] In certain embodiments , when the presenter protein 
is a prolyl isomerase , the prolyl isomerase activity is inhib 
ited by formation of the presenter protein / compound com 
plex . In some embodiments of the presenter protein / com 
pound complexes of the invention , the compound 
specifically binds to said presenter protein with a K , of less 
than 10 uM ( e.g. , less than 5 UM , less than 1 uM , less than 
500 nM , less than 200 nM , less than 100 nM , less than 75 
nM , less than 50 nM , less than 25 nM , less than 10 nM ) or 
inhibits the peptidyl - prolyl isomerase activity of the pre 
senter protein , for example , with an IC50 of less than 1 uM 
( e.g. , less than 0.5 uM , less than 0.1 uM , less than 0.05 UM , 
less than 0.01 uM ) . 
[ 0412 ] Tripartite Complexes 
[ 0413 ] The vast majority of small molecule drugs act by 
binding a functionally important site on a target protein , 
thereby modulating ( e.g. , positively or negatively modulat 
ing ) the activity of that protein . For example , the choles 
terol - lowering drugs statins bind the enzyme active site of 
HMG - CoA reductase , thus preventing the enzyme from 
















































































